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This volume of the Manhattan Distriot History has boon written to 



present the work of tha Operations Division of tha Haaford Engineer 
Works during tho period from about 1 January 1944 to SI December 1946* 
Work during this period inaludod preliminary preparations, oonaulting 



servioe to tha Conatruetioa Division, and plant operation* It haa been 
endeavored to aoooapliah thia preaentation with aa little detail aa ia 
oomiitent with a clear and oomprehenaive discussion of relevant faots. 

Tha summary eontaina an abstraot of every major aubjeet treated ia 
the main text and ia keyed to the tort in aueh a aanaer that paragraph 
heading! and nuabera in tha suaaary refer to tha various sections of tha 



Supplementary material and references, neoeasary te a elear under- 
standing of tha narrative, are presented ia five appendices. Appendix 
refereaees have bean aada in tha text aa a combination of lettare and 
numerals i tha lettara denote tha appendix division and tha numerals re- 



fer te tha position of tha item ia tha particular appendix* Thus (Saa 
App. A It) would refer to Appendix A, item It of that appendix* Tha as- 
terisk (•) haa been used at tha first occurrence of a word in tha text 
te denote that it io defined in the Glossary* 

Other phaaea of the history of the Pile Projeot are desorlbod im 



text. 
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1. Introduotlott . - lbs large-scale aenuiaoture of piutoalue at 
the lianford BagLwme forks far ultdmto mm at the Los Alanoe Project 
eatailsi (1) fab rl oat ion af canned a lugs fron the raw cetallio 
uranium billets, (2) irradiation in the graphite lattice Piles* where 
the metal is enriched in the new clenent, plutonixae-ESS, and (8) cheat- 
sal processing of the enriched octal to separate the product from the 
associated uranium and highly radioactive fission prodituts. In the 
Piles v inomce quantities of heat are liberated and mist be properly 

dissipated. In bath the Pile and separation processes, radioactivity 

i 

of heretofore laieneountered intensity is present, necessitating exten- 
sive precautions in all buildings concerned with these processes, to 
detect redloeeti-rify and eliminate hasards to operating personnel* la 
addition to plutoniun, radioactive polonlun is osmufaetured at Banford 
and transferred to the Los Alsnos site for further processing* 

asnufaoturing facilities of the Banford Engineer Dorics are located in 
the Mfttal Fabrication and Testing (300) Area* the File (100) Areas, and 
the Separation (800) Areas* 

The uranium netal is received at the fatal fabrication and Testing 
Area in the fens of billets. It is then extruded into rods, vfcioh are 
out gassed (hydrogen removed), straightened, end aaehined, to very 
close tolerances, into pieces called slugs. The slugs are coated witii 
a bonding material, encased in aluninu* "oene," hernetieally sealed, 
and subjected to rigorous testing before use in the Pile, 
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rha ocuBwd a luge ara traaaferred to the Pll» Atmi, wham tbay 
placed into tli* KXM tubaa which plaroa eaoh of tha 

graphita 3*3*a, TtthU tha Pllas tha alue* ara aubjeoted ta 



Ually heat-pro <h»iae unite, aad it ia *c«i w/ ta dIoaip»1ae tla> heat 
<*in the Mia. fills la aaaojejiUahad by tt* 



A dual poaar <upply la prortd«d ta 
to the Pllaa. Bellua. la alroulatad throng the Plloa to dla- 
plaoa all air and thyo provide wlttila than aa atraoapltero of hlflft 
thomal ooniiiotivity and low aautroo-absoratiaai era** eeotlon, Jha 
halite* circulation •yaton prorldaa Or atorloc, drying, and purifying 

rod* i regulating rada, ahloa provide aontlmtoua control of Flla power 
outpvai oMja rod*, *lah ara uaad la •tart-up and a topping of tha PUa 
raaotloaj and ear«ty roda, whloh provida for ahutdoaa of tha Pilot* 
After di* charge fron tha Pllaa. the oranlw* aluga enriched with 
tranafarrad ta tha Separation (*») araaa for 



aluca, duriof, th* period naooeeary far tha istaa** radloaatiTity to dl- 
■lniah thrt»u£x daoay. After tha dooay storage period, tha natal la 

by ohasdoal nothod* from "tha ureniaa and f ran the majority of tha 



fission product* (decontamination h end tl*nee fee the Concentration 
BuLldltac* ehsre tbe solution la decreased In voluaw and 
noted further. At thfa point the starting solution has 
in voluae by a fa* tor of 1300 saS la radioactivity by a factor of 
10,000,000, to it an bf handled la the anmll ooale, unshielded equip* 
mat of th* Isolation Elding, uhore tits plutonlue is purified and 
prepared for delivery. lbs dionloel process ovulate of 
ef «» smtal s luges separation of plutcniua by 




are stored la 
of plant operation la 
the necessity far favorable atnospherl* condition* ta provide proper 
dilution of the radioaetiT* pM evolved la diooolrin* th* ratal. 

5. ^ftSfeSbB^jflHB ^ r Pinal rrmfrot* • Baoausa of the estrone 
difficulties sod unoertainties relating ta th» saanufaotur* and use of 
Plutonium at the tla* the Prlsa Contract wee ei G atd, in 
it aaa spread ihat unaraidabl* variance, from the initial 
ai,ht exist. After that Una, satisfactory 

of purity 



, %w Hex loo, but In IMA axisti.« specification* for pli*» 
rerlsed by a decision to llait •nriohwwt of 
natal, bo avoid production of undeelrebl* quantities of 
^uto^ml^^ i*m*ft tii oi* * 




M« trim in plmt 3p*r*U«! ud jm* «rtk» jMtdem tnt «u 

***** f«T «■ »«du»U«i lilM t v. ^WpMl «f WM» 
t»«» Ml ootOjii WeJfwIfw, ud Urn i^.lo^J *i- rlgU W*La* 
ftstimdfi, awh *# in* "frqrfc v -tl" tod th* uitwl.-pt nrt, to *IMbm 

ti- du. r«wtt«i .ion Mi ~* 



LtrMtl n^kant qf .uJiii In th* bpuvtlim riant* j r*4»Ul Mf 





Piles, IT operated simultaneously will roach the cud of operabi lity 
at the ear* time, the 10O-B Pile mi plftoed la a stand-by condition 
in 'Jay 1948 » 

Additional -mm to storage tatks became a necessity toward the 
a lose of 1040 ao existing facilities gradual ly filled up with sludge 
aad a by-pass fro* tho 300 Area to empty tanks in tho 800 Area was 
resorted to as en emergency expedient. Bids for a now tank far* were 
invited end other means for waste storage wore under oaaeide ration in 
Deoember IMS* 

Blistering of slugs and reoorory of ami lob awtal sorep beoaas 
problem during 1940. Tests with specially extruded and east slugs 
failed to eliminate oauees of blistering and experiments went on 
with slugs fabricated from rolled aotal* So rep recovery , for bri- 
quetting and reeasting into billets, was neoessary to recover all pos- 
sible uraniua octal and, after various methods had been tried, such &S 
ah ipse at in so rap oocdltion and shipment as an oxide, the General 
Eleotrie Oonpany was requested to study the feasibility of melting 
uranium so rap on this site* 

The aedex Solvent iJrtraetioa Process was investigated very 
thoroughly and appeared very feasible, particularly with the use of 
substitutes for diethyl ether, such as hexone (methyl isobutyl ketone). 
In August 1946 a group was formed for further study, to bo assisted 
by the erection of a faur*glass*-eoluan demonstration unit, union, if 
successful, would lead to design and oonstruotion of a hot serai -works 
on the Hanford site. 

A development of rooent months, as an aid to other Sfcnhattan 
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transferred to the Area Saginesr» bhus establishing 
Haaford prooess fro* raw set-rial to finis had product. 
3* — 100-B Pile reaohod rated power level of 250 aegseattsf 
tsst pure* <■» prooees tubas to ooafcat fUn faraatieei 
was luocMsaful. 

4. •* pint asnford plutonixaa transferred to represeatetiTe 

of Consunarj assay proved results satisfactory. 

8, — 100*0 PIls reached ratted power level of 280 lwgaeatts* 
fi. «• Charging of IQO-F File atarfeedj File plaoed la opere- 

tloa and power levsl reached at rating of 280 aega* 
wette, reduced to 240 negasmtts after 84 lunar** 
?* «- Pfrat disaharjs of enriched uraniu* slug* fro* 100*0 

5. -* Or 81 March 1948, a ons trusties* of Btaford aagjlaoer 

sTcrfcs declared eoapletod. 

9. — Plutonium spsolfl actions est at too oonferenoea. 

10, -* Sbtal Fabrication and Testing Are* began extrusion of 

urwadum rodaj stripping and reoannlng of is&ouded 
slugs started on snail loalo* 

11, mm Mnufaeture of pelonltsa started with oharging of Mo* 

earth slugs in 100-1 Pi la. 

12, ~» Construction of fish laboratory ooapletcd, to pomlt 

observation of the effoota effluent eater baa on fish 
Ufa* 

18, — Plutoniua ■hipped to Metallurgical Laboratory for 
analysis of bsavy isotopes. 




14* — Blistered slugs discovered, 

15. — loo re sum in decay period set fro* 35 to 60 days* 

16, — Determined! cm made of critical nsaes of plutozdua for 

separation processing* 

1* ~- 100-B Pile shut down and readied la stand-by oondl* 
tion, 19 ?*uroh * 6 May. 

2. «• ixpsmeion of File graphite saeastred* 

3. General Heotrio Conpsny eseuoed operation 1 September 
1946. 

4. — New waste storage f eoilitias decided necessary, invi- 

tations to bid sent out* 
8, mm. KxperiBsnts started on blistered slugs, 
8* «~ General Ulectrie Company submitted estimate on 

expected life of Piles (See "Top Secret" Appendix)* 
6* Procure—it of Materials* * Prooxr eaent of snterlals mam oonr 
plicated early in the operating period by the feet thsfc the naratfao- 
turing prooeee was not veil enough eetebliahed to pemit *f inite 
procedure, end throughout the operating period by the remoteness of 
the Qenford l&aglnecr Sorks from the centers of ohemioal industry* 
Standard procurement procedures were soon evolred, however, soaking use 
of the Contractor's Wilmington Office for procurement on a yearly 
requirement basis, and of the Area Engineer's and Contractor's egsnoies 
en the Project for field procurement, these agencies operated through 
vendors normally, end, nfoen a special action was necessary, through 
the Washington liaison Office or the «?er Production Board. Classified 



39 




raaterials, such as ursniu* octal, were proovred by the Ltodiaan Square 
Area of tbs Manhattan District, 

7, Plant Safety , * The plant aafaty program mm operated by tht 
C t» tractor, under the over-all Buperrlaion of the Area Sngiaeer. Ihe 
oethods used were dssigoed to plaoo safety on em individual basis* 
whereby safety suggestions originated from the operating personnel and 
vara routed to the Central Safety CoEsaittee through sectional oast* 
mittees. She Contractor's Safety Division can* is tod of the Industrial 
Section, wfeioh operated is conjunction vith the Central Caraalttee la 
an advisory oapaeltyi the Cosnaunlty Safety Section, vhloh kept a care- 
ful oheok on oaraemnity health and sanitation! and the Statistical 
Section* *isk kept all records and distributed reports of accidents. 
Special nodical facilities and aathods ware used in keeping careful 
oho ok on all cnpleyeea idio aero liable to exposure to radioactive 
•nana ti ana or dusts. The susoess of the safety progrea and preeautions 
is indioated by the excellent safety record of the plant* 

a, 'Transportation, » The tranaportatioa lystea of the asaford 
Hhglneer Works* consisting of both rail and bus systnna for t&e aww*» 
xwnt of frel^jt and passengers* was operated by the Contractor under 
the o control and direotion of the Area Snginoer's Transportation 
Department* Railroad track and roadbed mint* nance was handled by a 
subcontractor* Sbrrison-Snudsen Corapany of Boise. Idaho. In addition, 
the Area Engineer operated an air patrol for security patrols and 
special transportation problems* while aix-dsy service t*as available 
from a water patrol at Haaford Ferry* 
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medical problem beoauoe of the presence of anopheles mosquitoes, 
ooupled with the fact that iqm residents war* veterans vita service 
in the malarial areas of tha tropios* 

Sohool facilities were provided from tha pro-school (nursery) 
level through high "ohool, although rapid growth of tha population 
outstripped tha physloal plants and foroad use of emergency buildingi 
Imnhaa Aot funds were added ta state and oounty funds for tha years « 
1944-46 and 1946-46 to aid sohool administration, whieh was under thi 
lava of tha State of Washington and supervised by the County- 
Super lntendent of Schools. 

Yearly all religious deaonlnations were represented in Richland 
and accomodations of soma sort ware node available to all* Two 
ohurohea were constructed, existing buildings were remodeled for 
ohureh use , and sohool faoilities were utilised, particularly for 
Sunday Sohool groups. Requests hare bean received from soma groups 
re let ire te private eonatruotlon of ohurohea and a parochial school* 

Tillage transit problema were nlnimised by establishment of a 
regular gororaaeat-ewned but transportation system, at a five oent 
fare and with transfer privileges to eonneoting buses. Police and 
fire protection was provided and the Tillage record with regard ta 
crime a juvenile delinquency and fires la excellent. 

Basic requirements for eomacrcial f coilitics were provided, 

» 

wherein operators were appointed on strength of sompo^tive bids, 
business background, and current eouroe of supply* Each concession- 
airo provided his own nobile equipment, while the government supplied 
all stationary oqaipnent. 
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Contractor '• Security Division but , as in other phaeee, was handled ■ 
a divided funotion, the Military Intelligence operating on problems e 
prooeduree for government activities and pereennel. The pro gran was 
handled by application of Aft 580-5, use of signboards, posters, lec- 
tures, and filns, and corrective aetion against violations of the Sei 
rlty Regulation! • 

Personnel clearances were nceeseary on all contractor, facility, 
and government pereennel, with the Contractor's Security Division and 
the Military intelligence Division handling j{ respective shared of thi 
oases* Further investigation in the event of disclosure of subversii 
activity became the responsibility of the military Intelligence Divi- 
sion* 

Shipnent of the product was handled, from a security standpoint, 
with an oeeort of military Police, heavily armed, travelling without 
layover by government automobiles from Bhnford to destination* Latei 
revision of this procedure substituted a spooial railroad car for asrt 
mobile convoy* 

12. Oooamnioations . - the telephone system for Hanford Bnglmoei 
Works was built by the Signal Corps with Faoifio Telephone and Tela* 
graph Company aid, designed jointly by the Prime Contractor and the 
Signal Corps* Operation and maintenance of the system was a respond 
bility of the Contractor, who supplied services to residents and bus] 
ncss houses , as well as facilities for long distance outlet e* Kanufi 
turlng area telephone set vice is now by means of dial type operation, 
while plans for convereion to dial typo for the Richland Exchange wei 
under dissuasion at the end of 1945* The telegraphic oyetea was 
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comprised of a teletype printer ia eonneotion with the A ray network, 
e IBX with ood« equipment, end a printer oirouit for Western Union 
messages between the looal effiee end the Biehland Message Center* 

13. Publlo and Leber Relations » • the Pub lie Relations Offiee a 
eonoernod, prior to the atoaie bombings, with virtually acnplste sup- 
prenion of Project news, but a switeh was nade te an "all out* cam- 
paign of aid to news outlets which developed their own stories based 
upon open eomaunity affairs, award events, and anniversary oelebratic 
Oireot releases from the offiee were items of general interest, sueh 
Manhattan District activities, ohaageoTer of eoatraotual arrangements 
from du Pont to General Sleotrie, and the Atomic Energy Commission. 

Labor relations aotivltles were very limited during the ope rati a 
phase. Attempts to organise for oolleetiTo bargaining earns to a halt 
when the unions aoeeded to the War Department's request that sueh org 
isational attempts be withheld until security permitted. 

Id. Property Accountability and Otspesal . - The Area Engineer's 
Property Branch was set up te dispose of exoess eons true tioa property 
and to handle the funetloas of procurement, inventory, storage, issu* 
■noe, and record malntenanee of operation's property. 

Excesses at Banford Sngineer Works were shipped to Little Pasee 
Engineer Distribution Depot for disposition to War Assets Adainiitra- 
tion. In August 1946, Little Pasoo was transferred te the Paeifio 
Division, U. 3. Engineer Department, and exeesses shipped after that 
date were handled through the War Assets Offiee in Selena, Montana, 
and later through HAA at Pasoo Army Serviee Foroos Depot. 

Following a property audit by Dietriet Offioe representatives, tl 
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Property Branch waa reorganised as an indapendent unit under the direo~ 
tien of Captain W. 4. Morrell aa Aooountabla Property Off ioer. Seotions 
woro activated to handla records, audit and inrauto ry, excess disposal, 
and stock issue control, while warehouse* previously operated by the 
Property Branoh were olosed and stocks turned over to the Contractor, 
to be issued on requisition only. 

16. Demolition of Hanford gamp . - Following the abandonment of 
Hanford Camp in February 1945, no further need was felt to exist for 
the facilities in the oamp and a contract to demolish the greater part 
was awarded, the successful bidder being the Mohawk Wrecking and Lumber 
Co. of Detroit. The work was to be oompleted in twelve months and was 
substantially completed by the end of 1946 with the employment of a 
orew, ranging from 88 to 368 men. Injuries on the job were held to a 
minimum, the majority being puncture wounds, contusions, and abrasions. 
The principal items salvaged by the Contractor were lumber, plaster- 
board, pipe, and fittings, all of which found a ready sale* 

16. Legal Aspocts of the Manansnent and Contractual OhangeoTor . • 
The new oontraot, written for the General Bl so trio Company to replace 
the du Pont Company, was essentially the same type of oost-plus-fixed- 
fee oontraot, and other agreements such as insuranoe and workmen's com- 
pensation, were written with substantially the same provisions as with 
du Font. The General Bleotrio Company will handle its own compensation 
claims, as well as any arising for the period when du Pont was the 
Contractor. Sinoe the Atomic Bnergy Oomnission, upon accepting the 
transfer of all property under the jurisdiction of the Manhattan Dis- 
trict, announced a policy of continuing existing polioies sad 
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SECT 108 1 - ISTRODUQTIOI 

1-1. ObjaotlToa, • The objeotlYos of Hauaford operations are the 
maaufaeture and delivery to tho Lot Alamos Projeot of a tiff talent quaotl<« 
tiea of plutoaiu* and secondary product* la tint to moot military 
raqulronents adequately, at tho loweet ooit of manpower, money, and 
materials oomeeaaurate with tho maximum degree of certainty of laooe 
operations* 

1-2, Scope. - Tho large -scale manufaotare of plutoalum oatailod 
tho following opooifio functional 

1. Fabrloatloa and preparation of uranium motal for 
prooeealng* 

I. Produotloa of plutoalum from tha uraalua by eoatroll 
auoloar processes la ohala ra acting Piles* 

3* So par at ion of plutoalum from tho par ant aatal and fiction 
produota resulting from Pilo processing* 

4, Isolation, final purification, and doll Tory of tho 
plutoalum. 

5. kalatenanee and oporatlon of all forrloo fuaotioaa 
inoidoat to plant operation, including living and housing 
fao ill tioo. 

1-8. Aathorlaatloa* 

a« All aotloa la eonnootion with tho institution and 
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and pro ■•out ion of thia Pro j«et waa taken under authority granted by 
Congraaa la the Acts which are desoribed la another book (look I)j the 
funds mod were likewise appropriated by Aets therein deaeribed. 

b. Under the authority reated ia hia by thoae Acta* the 
Prealdent of the United Statea laeued ordera and author 1 tat iona whieh 
are deaorlbed ia the aaae book (Book I). 

o. Major Oeneral L, R« Oreres directed or authoriied the 
general polioiea and dlreotiwee under which the Manhattan Suglaeer Ola* 
triet oarried out the work. The 8-1 Qoaalttee of the 08RD and the Hill* 
tery Pol ley Ooanittee registered their general approrel of the beele 
deoieiona inrolYed, aa recorded ia the aiautee of aeetlnga or ia other 
doeuaenta in the Project flloa (Book 111, Appendix D 1) ace alee Scot ion 
6, Organiaatlon and Poraonnel). 

1-4. gloacatary Facta of Pleat Procoascs. • The proeeaaea dereloped 
to produce plutoniua, and practiced at Hanford, are deaeribed in Tel, 2. 
Severer, the following auanary la included here to wake arai labia the 
elementary facte whieh apply epeeifloally to Plant operations, 

a. Hanford Process. - Briefly, and rery generally, the facte 
of the Hanford process for the manufacture of plutoaiun-139 are aa fol- 
low! i 

1, Metal 11 o uraniuai ie surrounded by graphite in the 
Pile. 

2. Present at randca la the ays tarn, and ealtted eoatin* 
ually froa the ureal**, are aub-etonia particles 

a ailed neutrons. 
8. The atruoture of the Pile la auch that theae neutrons 
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oust pass through the graphite, which reduces then to 
a velocity whioh permits thoir sbsorption by both tho 
urenlum-ZSI and uranius-236, resulting ini 

a, Tho formation of bh« now ehoalenl element 
plutenium*230| 

b. Tho destruction of tho ur«nium-235, accompanied 
by tho formation of • number of highly radio- 
active by-product oheaioal elementc} 

o* Tho emission of neutrons slightly greater in 
quantity than those absorbed} and 

d. Tho OTolutioa of largo quantities of hoat approx- 
iaatoly equivalent to tho bursiag of 3,000,000 
pounds (1500 tons) of coal for oaoh pound of 
plutoaltia for nod* 
«• Tho uranium is storod to pornit doony of highly 

radioactive fission products and ooaploto fomatioa 

of plutonium. 

fi« Tho plutoniun is sopnratod from asoooiatod uraniun 
and fission products, and isolatod fron impurities* 
b. Chain Reaction * - Tho slight gain, or nalti plication, in 
noutrons whioh aooonpaniss tho dostruetion of uranium*238 is tho prlnary 
faetor whioh makes tho Sanford prooeso possible* This proooss of neutron 
imlti plication and use Is what is oonmonly oallod a oh a in reaction, Tho 
quantity of noutrons present la the graphite-uranium struoture ot any 
iastant mast bo controlled* If an exooss of neutrons is absorbed other 
than in the uranium-236 (in the fornatlon of an excess of plutoniun, 




it very great. The energy of radiation within •mob. File at rated capac- 
ity is roughly equivalent to that whioh would emanate from 5,000,000 
pounds of radium* The total amount of radium isolated prior to the out* 
creak of the war was less than one*millionth of this amount* It is of 
ths utmost importance that these very penetrating radiations be confined 
adequately so that operating personnel may work in safety* Thus the 
Piles and all other processing apparatus in whioh these radiations are 
present are provided with maesive shielding of various materials such as 
speolal masonito, iron, steel, concrete, water , and lead, depending upon 
the speelfis requirements to he met* 

f. Pet wot Ion of aadloaotlvlty . * The magnitude of thess radi- 
ation*, and the serious eoasequenees with respeet to persons exposed to 

them, make it alee of the utmost importanoe that adequate precautions 

be 

are taken to determine their presence, and to maintain reeerde of etrey 
radiations and the degree to whioh persons have been exposed to them. 
This is necessary for the protection of all personnel In the manufao* 
turlnf areae, as well as all inhabitants within a radius of some fifty 
miles. Monitoring stations have been situated at appropriate locations 
within ths required area to provide r coords of such stray radiations* 
These records can be produced as evidence in amy possible future legal 
act lone against the Government* The precautions taken require a staff 
of highly trained teohniolans, equipped with special Instruments for 
detecting, measuring, and recording the intensities of the various radi* 
atlona* 

g, Secondary Products* * In addition to plutonium, a quan* 
tity of radioactive polonium is manufactured* This is accomplished by 




exposing matallio biiwuth to the Pila raaatiana. Tha poloniua reialttng 
froa this expo aura yoaaaaaaa propartiaa whioh ara rsquirad for othar 
Manhattan Diatriot work (Soa Book Till}* Aftar tha raqairad par iod of 
irradiation, tha bianmth aluga ear is had with poloniun ara diaohar sad froa 
tha Pila and praparad for da li vary to tha Loa Alaaoa aita. 
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2*1* Osnejral* • lh« operating plant of tho Henford Sngineer fforka 
is composed of tho Metal Fabrication and Xaiting (500) Areaj tho throo 
Pilo (100) Areas i and tho two Separation (200) A rota, oontaining throo 
Soparatien Plants j and tho aorrioo and housing faoilitioo necessary to 
plant oporatlono and personnel (See Tel. 3) . The manufacturing areas 
aro dossrlbsd in this section in the order given, to agree with the 
flow of prooess naterials through the plant* Dosoriptioa of the serv- 
ice and housing faoilitiss will bs found in To lanes 2 and 8 of this 
history* 

2-2. Metal Fabrication and testing (200) Area . - Metal lie urani- 
um, in the form of billets about *§ inches in disaster and 12 to 20 
inches long, is rose 1 rod fron suppliers under the jurisdiction of the 
Madison Square Area of the Manhattan Kuginesr district (See look 711). 
In the Metal Fabrication and Testing Area (See App. A 20-22) , this 
metal is prepared for uss in the Pile units* 

a. Battruslon (See App, A 1) . • The billets are heated in a 
furnace, in an inert gas (argon) atmosphere, to a working temperature 
of about 1700 degrees Fahrenheit. They are then extruded through A die, 
by moans of a high power hydraulie press, into rods about ijf laches in 
diameter and an are rage of about 12 feet in length. 

b* Outgassing. - The rods roes Ire a preliminary straighten- 
ing manually, are quenched in water, and are then out gas sod by heating 
the rode in an argon atmosphere. The outgassing is performed to remove 
hydrogen from the metal, to prevent formation of gas pockets or a bulky 
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oheaioal compound of uranium and hydrogen, oithor of whloh mi$it reeult 
in serious diffioulties in Pile operations. 

o. Straightening* • After outgaasing, the rods receive a 
final straightening in a neohanioal deviee and are than ready for mach- 
ining* 

d. Maohlnlng (3aa App. A E) » - The rods are machined in 
turret lathee into pieoei , oallod slugs, oaeh 1.359 in oho* in diameter 
and 8 inohee long* After inspeotien to •••ore that there are no seri* 
oua defeete whioh would adversely affeet Pile operation* and to sake 
certain that the slug* are within the dimensional limits of tolerance, 
they are given an aeld hath for r amove 1 of loale and a treatment for 
the r amoral of any greaee which may be on the surfaces* 

o* Canning Boqulromcntc . * The next operation ie the Tital 
one of ooating and "earning" eaoh slug. The "canned" eluge muat meet 
the moet rigid requirements with re ape at to materiale and tightness* 
The materiale of which the "can" is made muat hare a very low absorp- 
tive eapaoity for neutrons | they oust possess a high roslstanoe to 
* eorrosion by the notion of water i and they muat be able to tranemlt the 
tremendoue amount of heat generated in the uranium elug to the sur- 
rounding ooo ling water* the only materials, now known, whioh meet 
these requirements satisfactorily are aluminum and an aluninum-silioon 
alloy. Because the uranium is very reactive with water, the can must 
be perfeotly tight and bonded* A burst oan eould readily stop the flow 
of ooo ling water and require that the Pile be taken out of service 
isnedlatolyi it ie conceivable that the failure of a single canned slug 
would neoecsitate the oomplete abandonment of an entire Pile Area* 
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J. Autoolare Testing. - One final, drastio tost ia appli< 
to aaoh ilug. Thlo consists of exposure to steam at a pressure of 
about 100 pounds par iquaro inoh for forty hours (S«« Par* 4-1). Csj 
aing quality has boon auoh that loaa than ona failure oooura for oaol 
1000 aluga iur Tiring prorioua inapeotioas and tosts. 

k. Quantity Requirements . - Tha amgaituda of tha uranium 
fabriaation and o arming prooassos is indloatad by tha following requJ 
■antai (1) approximately 20,000 billats were roquirod to produoa thi 
oannad aluga raqulrod for tha initial oharging of tha thraa Pilaa (8< 
Par. 4-1) | (t) approximately 2100 billats ara raquirad in producing 1 
oannad aluga raquirad for normal replacement aaeh month aftar • qui 111 
riun oonditioaa have baan raaahad in Pila operation. 

1* Slug Haoorary . • Oannad aluga rebooted from tha oannii 
proaass ara sant ta tha Reaorsry Oparation far raolanation of tha urf 
nium* In this proaass tha oan and bonding layara ara removed from tl 
alug by dissolving than in a mixturo of oaustio soda and sodium nitra 
followed by immereion ia hydrof luorio aoid and a final vmsh with aiti 
aeid. 

n. Othar 800 Aran Paallltias (Saa App. A 28-28) . * Tha 
natal Fab ri oat ion and Tooting Aroa also inoludos tha fallowing faoili 
tiosi (1) off lea , library, and laboratoriaa for oeioatlfio and teoh* 
nieal parooanal ongagad la furnishing nees scary assistanoa to all 
phaaaa of Hanford oparation* | (X) a Teat Pila for datarnining tha nau 
troa absorption or eaieeioa propartioa of all materials, suoh as grap 
ita and uranium, used in tha oonstruotion or operation of the manufao 
turing Pi lea i (8) semi-works for investigating problems arising in th 
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separation and isolation of plutonium from tho uranium and fission by 
product elements i (a) spsoial shops and faollitiss for manufacturing, 
ra pal ring, modifying, and oalibrating tho many typos of olootronio an 
othor instruments required in tho manufacturing proooisos and safety 
surroysf (5) a Standards Building for storage and use of the radium a 
radium-beryllium souroes required for calibration of the speoial in* 
strumenti, whieh also houses a small, ipeoial Pile for oalibration pu 
pose ■ ; (6) misoellaneoua serrloe facilities, iuoh as stesjs and water 
supply. 

1-5. Pile (100) Areas . 

a. general, - There are three Pile Areas for manufaotturia 
plutonium, designated as 100-B, 100-D , and 100-F Areas (See App. A It 
and Vol. 3). Saoh of the Pile Areas oeeupies about 885 aoros of land 
Within eaoh of these areas, the Pile is the foeal point toward which 
aotlTitlao and auxiliary proooisos within that area are dlreoted. Th 
auxiliary manufacturing faelllties of these areas inolude soTeral ami 
features, the most important of whioh is an unfailing supply of large 
quantities of extremely pure and preolaely treated water. The three 
areas are i do at leal in design except for differences in the eater pur 
float ion and refrigeration systems* In eaoh Pile Area, a river pump 
house supplies water from the Columbia Rirer to two storage reservoir 

The fa-f-tr 

totalling 28,000,000 gallons eapaeity. it is then treated to meet th 
rigid requirements of the proeess, whioh demand almost complete freed 
from corrosion and film fermationy on the surfeees of the water oooll 
tubes and the canned uranium slugs in the Pile. The facilities for 
water treatment inolude equipment for filtration, demineralisatlon (f 
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100-0 Area only), deaaration, and ohemioal addition. Refrigeration 
facilities for a part of the water are prorided in tha 100-D and 100- 
Areas to inoraaaa tha powar capacity of tha Pile during tha warn moni 
whan tha riyer temperature riiaa. Aftar passing through tha Pile, tl 
watar is ha Id in ra taut ion basins to allow decay of ahort-lired radii 
aotiTity before tha watar is disohargad baok into tha rinr, In ad- 
dition to tha watar, helium is oiroulatad through tha Pila. A haliia 
storage, purif ioation, and oiroulation system is providad for aaoh Pi 
Steam powar, high*»Toltaga alaatrieal powar , shops, storerooms, labors 
tories, and offiaas ara alsa inoludad in tha fasilitlas for aaoh Pill 
Area. 

b . Pila Opa rations . - With amphasis on operations, thasa 
facilities ara described in somewhat graatar detail as follows i 

(1) Pila Struotures « - jgaoh Pila is a hoat-produoing 
unit (Sea Par. 1-4) designed ta liberate tho heat equiralent of 260 
negawatts or approximately that whioh would be released from the burn 
of 860 tone of ooal per day. Within tha Piles, the uranium slugs are 
subjeoted to the bombardment of neutrons originating from tha fission 
of uranium-288, whioh results in the transmutation of a small portion 
of tha uranium-238 to the produot, plutonlum-239. Tha Pile oonsists 
essentially of a blook of exceptionally pure graphite about 36 feet w 
by 36 feet high by 28 feet long. Prom front to rear this blook is 
pieroed by 2004 holes in whioh are looated aluminum tubes (See App. A 
32, 38). The canned uranium slugs ara charged into tho aluminum tubei 
and rest upon two ribs looated at the bottom of the tubes (See Vol* 3] 
This design permits the oooling water to pass through the annular spai 
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between the singe and the tube*. The graphite blook rests upon a mi* 
sive oo no re to foundation and is surrounded on the four sides and the 
top by shielding approximately five feet in thickness, comprising about 
one foot of water-cooled oast iron and four feet of steel and special 
masonite arranged in alternate layers* The shielding at the front and 
rear faces is pierced by holes , Hatching those in the graphite, far the 
o ooling tubes which protrude through the shields and are connected to 
an intricate system of piping which, in turn, is connected to the water 
supply and disoharge systems (See App # A 4, 6)* The connections are 
suoh that refrigerated water can be passed through the central, or hot- 
test, sane and unref ri gerated water through the outer sone of the Pile* 
The sides and top of the graphite and shielding contain additional 
holes for insertion or withdrawal of the neutron»abs orbing control and 
safety rods and for special test purposes* 

(I) Charging and Discharging Operations, * Plutonium is 
continuously manufactured and the amount present is dependent upon the 
amount of heat developed (the power level at which the Pile is oper- 
ated), the length of time the uranium slugs are in the Pile, and, for 
any specific slug, its location within the Pile* The Pile is taken out 
of service by insertion of the shim rods vshen slugs enriched with pluto* 
nium are to be discharged* Charging and discharging are performed si- 
multaneously! as the new canned uranium slugs are charged, or pushed, 
into an aluminum cooling tube, the enriched slugs are f oroed out the 
other end, falling freely onto a neo prone mattress and thenoe into the 
water of the disoharge storage basin* The disoharge face of the Pile is 
evacuated of all personnel during these operations because of the 
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in tenia radioactivity. The water in tha basin ii luff ieiently daap 1 
shield tha working area above tha surfsoe froa any radioaetivity eota- 
sating froa tha di a charged iluge. after discharging, the slugs are 
•orted under water manually by tha use of long tongs, plaoed in spse: 
buoksts suspended from an overhead monorail system, and weighed (Sea 
Vol. 5). The buokets are than plaoed, by means of specially dasigna< 
apparatus, into a lead-lined, water-cooled eask and transferred to tl 
Lag Storage (200-Iorth) Area on a speoial railroad oar (Sao Vol. S). 

(8) Plutonium Aooountablllty. - It has been atatad tl 
the total amount of plutonium ■anufaotured is determined by tha powoi 
level, tine of irradiation, and location within tha Pile. Tha histoi 
of oaoh of tha approximately 70,000 slugs in eaeh File relative to 
those statistics is kept by means of automatic sard indexing naohinei 
This permits rsady selection for dlicharging of those tubes which eoi 
tain the moat desirable amount of plutonium. 

(4) Helium System . - Helium is circulated through thi 
Piles to provide within them am atmosphere of high thermal oonduotivl 
and low neutron absorption. The high thermal conductivity of helium 
assists in maintaining lower temperature differences between the man] 
energy-absorbing parte in the Pile. In addition, the helium servec 1 
plok up moisture and small amounts of dcooapoeition produota whieh mi 
be present in the Pile. The main oonpoaents of the helium system (Si 
App. a 6, 84, 86) are t the circulation system, which includes the Pi 
the drying system) the purification units i and the storage faellitiei 
The helium is dried by first cooling and then absorbing entrained mol 
ture on silica gel, which la reaetivated by passing heated helium on 
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it (See App. AT). Three oonplsts drying unite are provided, to thai 
tw# unite oan be pleoed on alternate drying and regeneration eyelee 
while the third ie available ae a spare. Purification of heliua ie 
aooonpliihed by absorbing the impurities fron the compressed, oooled 
gae on motivated ohareoal (See App. A 8). The eharooal ie regenerate 
by passing the gae through it under a vaeuun. All hsliue circulated 
through the Pile ie filtered and then patted te a duet whioh entere 1 
Pile through the foundation. The gae ie distributed along the faee < 
the Pile by meane of a heritontal Manifold, paeeing through the offe< 
tpaeee of the front the ma 1 shield b looks and then through ehannela i 
the graphite , or around the Pile in aontaet with the eide f top, and 
baae thermal shielding, and then through the rear thermal shield into 
•o Heating manifold and duet in the foundation (See App. A 9). 

(S) Pile Controls . - The three types of eontrole use« 
in the Piles are designated ae regulating rod, shin rod, and safety i 
control (See App. A 88-58) . All eontrole are equipped to be operate! 
either annually or autonatioally. 

a* Regulating Rods (See Tel. 8). - Two water- 
tooled, boron-coated regulating rods are provided continuously to eel 
trol the Pile power output. Boron is used because of its high neutw 
absorption oross section. Only one of these rods is used in normal < 
oration, the other being held in reeerre* 

b. Shin Rods (See Tol. 8) . - Seven rode, identii 
in oonetruetion with the regulating rode, are designated as shim rodi 
They are ussd in continuous oontrol of Pile power, although the fine 
control is aooonplished by means of the regulating rods. They were 
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designed principally for uss ta stopping the Pile reaotion for ohargl 
and diaoharging oporations* 

o. Safety ggd« (Sec Vol* 3) » - There »re 19 bor< 
stool safety roda prorided for additional uaa ia eaaa of emergency* 
These safety roda are alao uaad ia stopping tha Pile raaetion during 
oherging aad discharging operation* since it haa been found that tha 
shim aad regulating roda aloa* oaanot alow tha reaction iuf f ioiently. 
The safety roda, dealgned to drop by g rarity into the Pile whoa re- 
leased, ara suapeaded orer tha Pile duriag normal operation* 

(6) Instrumentation aad Control Systems* - Tha Pi la 
prooaaa it of auoh aatnra that operation would be iapeaaibl* without 
inatrunanta which neaiur* aeeurataly eondltlona existing at points 
within tha Pila aad at other renoto and inaoeaasibla leoationa. All 
Pila oontrol operations ara aonduotad fron a aaatral control room (S< 
1pp. A 59-43}* Tha operator la seated in front of tha nain oontrol 
panel where h* amy observe readily those instruments which keep him 
oonatantly informed of power level, aiaute deviations from operating 
power lcTcl t control rod positions, and the identification of any of 
eight conditions (See App. B 1) which hare cither automatically iaaei 
ed the control or aafcty rode into the Pile or which require invest!* 
gat ion (See Tol* 8)* The operator also has immediately at hand the 
switches for adjustment of control rod positions and far emergency as 
ual insertion of the control aad safety rods. Pour additional instrv 
meat panels are providsd in each Pile control room, furnishing import 
information relative to i<mt 8000 individual conditions of the Pile < 
the contributing auxiliary prooessea* Per example, the water preasui 
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at the Inlet of oaeh of the 2004 Pile cooling tubaa is indicated on o 
panel and the a a instruments ara ao oonatruoted and eonneoted that * 
previously determined dariation above or below tha standard pressure 
oausee tha nine oontrol roda to ba driven instantaneously into tha PS 
•topping tha reaction. Tha exit water temperature of aaoh of tha ZQQ 
tubaa nay ba naaaorad automatioally at auffieiantlj frequent interval 
to at aura aafa operation. Other panels furnish information ralative 
total water flow, water supply pro •auras ( tha functioning of the hell 
system, radioaotlvlty in various parte of the building, and many ©the 
important conditions. Other inportant instrunent and oontrol oentero 
are looated within eaoh Pile Area in tha boiler houses, and at variou 
points in the water supply, distribution, and treatment ays teas. 

(7) Removal of Beat * - Mere than 90 per sent of the b 
developed is la the ur snivel and it transferred through the slug jaoke 
direetly into the eooling water, raising its temperature. Most of th 
renulnder of the heat developed ie from the bombardment of tho graph! 
by neutrone j a small amount le dere loped in tha shields, loraally, 
more heat is developed and more plutoniun nanuf aetured in tike oontrol 
tube of the Pile than in any other i the o antral tube ie approximately 
twioe ae effective in beet and plutoniun pro duet ion ae the a re rage tul 
the outer tubes are leoe offeetiTO. If an abundance of neutrons is 
available, this distribution of heat eon be adjusted somewhat by a prt 
ess known as "poisoning,* in whieh neutron-absorbing slugs are inter* 
spersed within the Pile ee as to rsduoe the heet developed in the com- 
tral tubes and permit more to be developed in the outer tubaa* Thia i 
desirable beoauso the exit water temperature of the hottest tube is 
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United to approximately 65 degrees Centigrade, or 149 degree! Pehren 
heit, for a number of reasons, including a faetor of safety below the 
boiling point of water, and beoauss serious oorroaion of ths aluminum 
surfaces takes plaee at higher temperatures* The oooling water syste 
is so designed and operated that 10,000 gallons per minute are pumped 
through the tubes and around the uranium slugs of the Pile. This qua; 
tity is more than would be required if eaoh tube of the Pile generate 
the same amount of heat and if a higher exit water temperature eould 1 
tolerated. The total amount of water pumped through the three manufai 
turing Piles (90,000 gallons per minute) is mors than would normally 1 
required for a eity of 1,000,000 population. Beoauss ordinary water i 
■orbs neutrons quite readily, the total amount of water whieh may be 
present la the Pile at any instant is limited te that whieh will perm: 
sufficient neutrons to avoid capture and continue the ehain reaction 
required by the process. This amount of water, in turn, limits the 
slse of the annular passage through which the water must flow in pass- 
ing through the Pile. This fact has rssulted in the most severe heat 
tranafer problem ever enoountered and demands almost complete freedom 
from film formation on the oooling surfaces (See Par. 4-4) j this is 
distinct from the requirement of freedom from oorroslon to prevent coj 
test of water with the uranium. 

(•) Water Supply (gee App. A 10. 11) . • The previous lj 
described control and safety rods function to stop the reaction insldi 
the Pile within approximately two and one-half seconds. However, the 
Pile will continue to generate heat indefinitely at a gradually reduce 
rate after shutdown beoauss of the radiations emanating from the 




filiien by-produot elements. At the end of the approximate two and 
one-half ••ootid period, the heat developed will have beea reduoed to 
about one-fifth of too operating value and this amount will slowly di 
nlnish furthar. Thus, it is vital that tho water supply bo unfallinj 
Probably tho worst ooadltioa resulting froa stoppage of tho wator 
•apply would bo a stean explosioa requiring complete abandonment of 1 
Plla Area, or if tho oxploiion should bo of tuoh vlolonoe that tho 
radioactive uraalua slugs aero ooattorod oror a wido aroa f a auoh 
lorgor amount of territory would boooaa untenable* Tho design, oon- 
struetion, operation, aad aaiatoaaaoa of tho wator supply ayitow han 
boon prodioatad upon this requirement of ooaploto dependability* Thi 
roquiroaonto aro roflootod la wotor storage, distribution, pumping, i 
control ays tons and in tho duplication of olootrlo aad stoaa power (I 
App* A IS) in many instances* In addition to tho primary proooss re- 
quirements, wator is required for condensing the stean exhausted froa 
tho aany stean turbines driving pumps and other equipment % for ooolis 
water for extremely large refrigeration plants j for boiler feedingi t 
fire and sanitary requirements j aad for other purposes* The magnltud 
of the operations is indloated by the foot that the combined rated os 
paolty of tho 40 river pumps is 565,000 gallons per minute f or approa 
mately the amount required for a oity of 1.000,000 population. The I 
lowing tabulation is a partial list of water pumping fooilitles for \ 
three File Areas i 

Total Capaoit 

8tt1°o lumber of Pumps Oallans per Mis 

River Pumps 40 355.000 

Reservoir Pumps 66 860,000 




Filter Plant Puapa 46 178,000 

tela ?roo«il Punpa 71 108,000 

The ntir treating aqulpnent differs alijhtly la the three areai. Oi 
the 100-0 Area has a doaineralliatioa ayatea. Only the 100-D ana IOC 
Areas are provided with refrigeration equipment. In other respeeta I 
faollitlea in eaeh of the three Pile Areae are identleal. 

(a) Pvoape and Reaorvolr (See App. A 44-47) . - 
Water la puaped froa the river by neeae of 10,000 gallon-por-Minute 
actor-driven, vertical puapa. In addition, eteaa turbine-driven puaj 
are provided for etaad-by aervloe. In eaeh aroa the voter la dellvei 
froa the river puapa to a 18,000,000-galloa retarvoir, froa which It 
overflowa into an adjacent 10,000,000-galloa reaervolr. Froa this n 
ervelr it la puapad te a filter plant. The 11,000,000- gallon reaern 
la oalled the eaergeaoy reaerrolr and la kept fall at all tinea. 

(b) Filter Plant (See App. A II, 48-80) . • The 
38,000 gallon-par-ainute filter plant for eaeh Pile Area (88,000 gpa 
la 188-0) eenalata of ehealeal feeding equipnant, ueohauloal alxiag a 
fleoeulatlag ohanbera, aitbiideaee baalna, gravity flltera, and tare 
6,000,000-gallon olear we 11a for atorage of filtered eater, la the 
filter plant, the euapended Material preaant la the water la moved 
treatment with auitable ohaaioala (See App. A 81) , followed by a aedj 
aontfatioa period and then filtration through a bed of specially treat 
anthraolte ooal, aand, and gravel. Provleloa la alao aade for oh lor J 
atloa of water before and after filtration and for aeparate ohlerlaat 
of the sanitary water supply* 

(•) Denlneralliatloa and Deaoratloa (See Ape. A 
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61-65) . - Of tho abort deiorlbod faoilitloo, tho dominoralisatlom and 
doaaratioa plants ara not baing uoad. Thasa faoilitioa vara iaoorpoi 
tod la doaign and ooaatruotioa on tho baiia of tho baat knowlodgo and 
judgment arailable at tho tiaa. Subsequent research and doTolopaoot 
relatire to film formation and oorroaion (Soo Par. 4-4) proridod sort 
aatlsfaotory and lower ooot mothode for limiting thoao oonditiona tag 
do tho demlnarelliatloa faoilitioa. Subaoquant knowledge with raipoa 
to diooolrod oxygen in tho Pi la eooling aator hai rereraed tho earlia 
baliofa so that daaaratioa ia now oonaidarad undooirablo. It ia pooi 
bia that aeeuaulated oporoting knowledge will indioata a fatura need 
for tho daninaraliiation and daaaratioa faoilitioa. 

!• Q—iTaliaatioa (Soa App. A 14) . - A 
30,000 gallon-per-alnute demineraliaatlon plant ia proridod in tho Pi 
(100~D) Araa to aaaura diotillod wator purity, if aeoeaaary, and apae 
waa loft for oiailar inatallationa in tha othor aroaa. Tho daaiaaral 
iaation plont ia dealgned to ronoro dinolrod oaloium, magna alum, and 
•odium salt! by paaaing tha watar through "2eo-Iarb H."» In tha proo 
eaa, thoao aalta ara oonrerted to thoir oorroaponding aoida. Tha aai 
oxoept for tha oarboaia aoid whioh la formed, ara romorod by paaaing 
the aoldie watar through a apooial material, oallod Do-Aeidlto. 

I. Doaaratlon (Saa *pp. A 15) . - Doaaratlng 
aquipmont waa proridod in oaoh Pi la Araa to ronoro diaaolred gaaea, 
prinolpally oxygon and oarbon dioxide, from wator at tha rata of 30,0 
galloaa par minute. Doaaratiom (degaaaifioatlon) la obtained by pa to 
lag tha wator ia a finoly dlrldod atato through towara in whioh a rao 
uum ia maintained by noons of stoam joto. Aoid f coding aquipmont ia 
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boiler plant and steam turbine-drlT»n proeess water pumpa to act to 
aooalarmta steam generation and water puaplng by tha steam pumps. 

(f) Smargouoy Watar Tank a. - Two 500 .000- gal Ion 
oaergenoy watar storage teaks ara oonnaotad into tha watar ayatam to the 
Pila. Xa tha a rant of failura of both ateam and alaatria powar ay ■ tens , 
tha watar praaaura to tha Pila will ba reduced to tha oxtent that watar 
will flaw from thaaa emergency taaka through tha Pila. Thia assarea aa 
adaquata flow of watar through tha Pila for ■ short pariod whila atapa 
ara baiag taken to re-eatablish tha aeraal flow* 

(h) Intention Baa la (8aa app. 4 60) . - Upon leaving 
tha Pila, tha proaaaa watar la naut rallied (by puapiag a liaa ■ lurry in* 
to tha diaeharga haadar at tha Pila) to prevent oorroaioa of tha eoaerata 
aawar liaa a aad to prataot tha fiah Ufa of tha river, aad la aarriad 
through a 48-iaeh oonarete liaa ta a rota at loa basin. Tha retention 
basin, ha-riag a total oapaoity of 7,100,000 gallons, oonsists sb seat lol- 
ly of two reservoirs, separated by aa overflow fluaa. Its hold-up la 
suff leient to permit deoey of the radioactivity whioh the water haa ee* 
quired ia passing through tha Pila before its diaeharga to the Columbia 
Hirer* 

(»> Poww Supply . 

(a) Sleatrio > - Tha primary power reqniraaanta for 
water pumping and other serriees ara suppliod (See App* A 01) by a 
250,000-Tolt eleetrioal transaiaslea system oonneotad to the BoaaoTille 
end Oread Coulee systeau Tha total eoaneeted load of the three Pila 
Areas ia 84,880 kilowatts, of whioh more than 80,000 kilowatts is used 
by aotor-drlvea water pumps* 
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(b) StiiftB. - A boiler plant (See App. A 61) it 
provided in each Pile Are* to furnish an independent isuroe of power 
(for heating, necessary power plant auxiliaries, emergency lighting, 
and oar tain apoolal prooon denanda) in the event of failure of the 
main eleetrie supply* However, the amount of a team generating eapao: 
and nuabar of steam turbinea do not duplicate the eleetrie power oapt 
ityj they are limited to thoae requirements where leas than complete 
dependability would be disastrous* The oombined sapaoity of the stei 
generating equipment of the three Pile Areas is 1,100,000 pounds per 
hour or about that required to produee eleetrie power at the rate of 
110,000 kilowatts, 

2-4. Separation (100) Areas . 

a. Deeay Storage * - After discharge from the Piles, the l 
nium slugs, enriched with plutoaiua, are transferred to an intermedii 
underwater storage area, the Lag Storage (100-*) Area (See App. A 69] 
where it was originally Intended that metal at rated levels of enrid 
sent would be held fer sixty days of underwater storage* This perioi 
was gradually reduced in subsequent processing to approximately SI 
days* During the storage period such of the Intense radioactivity it 
reduced through decay, and formation of plutonium is substantially o< 
ploted. The Lag Storage Area contains throe separate storage basins 
(S«e App* A 64) equipped with mechanical facilities for handling the 
slugs while under water* 

b. Separation Plants * - After the required period of und< 
water storage, the clugs are transferred in their original buckets, 
using specially eonstruoted and shielded railroad ears, to one of tin 
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at* odor da of ohoaioal plant praatieo. 

d. Poaaiblo Separation Ptoo<imi . * A number of proooisoi 
wore developed for eoeoepliahiag plutoniun aeparatlonj and whoa tho 
above-mentioned dlffieultlea are realised, together with tho foot thi 
• largo portion of tho research oad development work wot conducted wa 
Moaati of plutoaium for bo low tho powor of tho eye to too evea whoa 
oidod by tho moot powerful mloroooopoo (800 Tol. I), tho rssulta howl 
boon truly remarkable. Tho proooaa ohosea for tho Bmaferd inglnoer 
dorks, 00 o result of tho intensive rooooroh end development work 
oorriod oa ot tho Metallurgical Laboratory oad ot Qllnton laboratory 
la oollod tho Blaaath Phoaphoto Proooaa. 

liamuth Phoaphoto Proooaa (Soo 1pp. A 18 . 0 1). - tho 
Biaauth Phosphate Proooaa la a wot precipitation aothod la whloh tho 
insoluble ecmpound t blamuth phoaphoto, ia uaod aa a oorrlor aodlua li 
separating aaoll quantities of plutoaiua from largo oaouata of aoluti 
Tho priaeiplo lo analogoua to thot uaod la tho iaolatioa of radium fj 
ito ores, where tho aaeuat of hoy aotorial ia likowiao ao aaoll that 
eaanot bo proolpltotod dirootly but must bo thrown out of solutloa ii 
sombinatloa with auoh lorgor oaouats af o oorrlor substance* After 1 
slags ha to booa dissolved, a ainglo prooipitatloa la auffioloat to a« 
oroto plutoaiua oloonly frea tho uranium, but an extensive aorios of 
further a topi is aoodod to oliainato tho associated fiaaioa by-produi 
for tho required reduction of tho radioactivity to oao ten-millionth 
tho atartiag ralua ao thot tho product 00a bo hondlod aaf oly without 
shielding* Xhlo aorios of atopa ocaprlsos severe 1 biaauth phoaphoto 
proolpltatioaa with tho plutoaiua al tarns to ly in lta aolublo and 
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Inaolubla forma. Tha solubility of plutonlum is o oat roll ad by adjust 
lag It* ralanao stats through appropriate ohsmioal troabaant. Duria| 
this proeaaaing, tha plutonlum formsd in a. normal ohargt of £000 pous 
of uranium am it ba handlod 1b at muah aa 4000 galloao of aolutlon* 
Thaaa largo to 1 urns s aro roduaod la tho final atopa of tha proaoaa by 
ahlftlng to a mora off la la nt aarrlar madium, lanthanum fluorlda. Ths 
oaa of thla aarrlar la smallar amount! maha a It poaalhla to dlaaol-ra 
tha final pur If lad plutonlum-oarrlsr rosldua In about sight gallona « 
aolutlon* In thla form tha mat* rial la aobjaotsd to a final iaelatit 
traatmant la vhioh tha plutonlum la ssparatsd from tha oarrlar, praai 
ltatad from tha aolutlon aa aa asaantlally pura (oror 9f par aant) pi 
duot, and proparad for ahlpmant aa a oonoantratod aolutlon* 

f * Baala Operations . - from tha atandpolnt of equipment r 
qui re meats and ops rat lag teohuiquea, tha tapa ration prooaaa may ba o« 
aldarad aa mada up of alx baala oparatlona whioh aro parfomad eonseo 
tively* 

(1) Slug DlaaolTlng (Saa App. 0 i) . - In thla o pa rati 
tha alunlnum eana and bonding ooatlngo vhleh • aro lop tha aluga aro 
flrat dlaaolvad and aaparatad, aftar whlah tha uranium with ita f rae* 
tlonal par aant of plutonlum and flaaloa by-produots la dlaaolred la 
strong aaid. 

(I) Sxtraotloa (Sea App. 0 ») , - In thla opa ration, t 
plutonlum la praalpltatad (with blamuth phosphata oarrlar) from tha a 
lution of uranium aluga and la thus aaparatad from tha uranium and al 
from a largo portion of tha fission by-produet sloasats . 

(5) Daoontamlnatlon (Saa App. 0 4) . • Thla la a aaria 
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of stops whioh is carried oat to roduoo tho fission by-produot olomox 
by a faotor of 100,000 and thus permit further processing to ho carri 
on without tho uso of as astro ■Molding. This is aooompllshed by tox 
successive bismuth phosphate precipitations, with tho plutonium altoi 
nately in tho soluble and insoluble states, and from whioh tho pluto* 
un emerges in oonbination with approximately one hundred tines its 
weight of bismuth phosphate carrier* 

(«) Conoontration (gee App. 0 i). - This operation 
serves a double purpose of further decontamination (by a faotor of II 
and reduction in bulk by substituting an insoluble lanthanum eompound 
for bismuth phosphate as a oarrier medium* 

(f) Isolation (See App* 0 <) . - In this step plutoniv 
is separated from lanthanum by precipitation as tho insoluble plutoaJ 
peroxide* This compound is oonTorted to plutonium nitrate, the solul 
of this pure salt is dried te a paste, and the ooneentrate transfem 
to the Los Alamos site for further processing (8ec Far* 6*4)* 

(B) Waste Disposal * - In the several steps above, lai 
Tolumos of liquid waste are aeeumulated whioh, because of the Talus i 
health haiard of the constituents, oaunot be disposed of by ordinary 
moans* During the dissolving of the slugs a large amount of gas is 
also evolved, whioh must be vented to the outside air* These waste 
products are enumerated ae follows i 

(a) Uranium * * The uranium has boon partially 
depleted of its powo reproducing isotope of atonic mass 236* However, 
national security and economy demand that the uranium be stored for 
future reoovory and re-use when time can be devoted to the work* 
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(b) FlMioa By-froduot Blanoata. - Many of tha 
radieaatlra fission by-produat alaaoata ara •• loaf lira* and has« 
ardoui that disposal late tha sandy toll of Bsnford, or Into tha Soli 
bla Rirar, It impmotioabla baeauaa of its pon ib la sffaot oa watar 
supply and fishing iaduatrlsa* 

(a) Qasaoua By-Produata. - Carta i* of tha final* 
byproduat alaaanta ara la tha for* of gas sa radioaotiva that dllutJ 
with ataoaphoria air of tha ordor of oaa aubia foot of tho eat to aw 
aubla alia of air ia ra qui rod for safaty. Thsaa gaaaa ara partially 
dilutsd bafora ralaaaa aad ara thaa diaahargad f rem tall ataoka ta at 
sura adaquata diaparaal* 

g. Quantity of Hattt Produota . - Tha liquid w&sta produai 
whlah aaouat to about 18 ( 000 galloaa par ona-half pound of p luteal wt, 
ara plaaad la larfa (860 ,000- gal loa o«paoity) underground storage baa 
whiah will pa rait appropriata aetloa ta ba taken at a latar data. 
Thara la a total of t arty-eight of these tanks for tha three Sapor* 
Plants of tha So pa ration Areas. 

"i 

h, Separation Plant Faallltlaa . - The six baiio operation 
desorlbed abore ara parfaraod ia taa af tha Separation Plants, nans If 
ZOO-B and 8Q0-T , and tha Isolation Building. Whan it was prorad fans 
bla ta inorssaa tha proaaaaiag eapaolty of aaah Saparatloa Plant by I 
par eent, it waa daolded ta oparata only taa plants and to kaap tha 
third (200-0) ia stand-by eendltloa for oaarganey usage. This daaiai 
afforded a groat taring la naapoaar. Saoh of tha Saparatloa Plants 



eontaina tha following proeaas buildings (Saa App. A $7*70) t Sapara- 



tloa (221) Building! Conoantration (224) Buildingi Wasta (241) Dispa 



Tanks j and Ventilation (291) Building and St* ok. The following prod 
••rrioo buildings arc alto provided for each Soparation Area (So* Apj 
a 71-74} t Tank (211) Font} Ghonioal (271) Preparation and Services i 
Control (221} Laboratories . In addition, the Isolation (291) Buildls 
(Son App. A 78) is providad to band la tha output from tha thro* Sopai 
tion Plants . Auxiliary faollitioo (Sao App. A 76-81) ara provided fc 
tho Soparation Areas and inolud* aron shops, laundry, boiler houses, 
water reservoirs, filtor plants, first aid, administration building. 
Fire Department, large -scale beat treating facilities and a meteorels 
leal station* fbe moot important of these are deeeribedt 

(1) Separation (111) Building (See Apt. A 8t-8») . - % 
operations of eoating removal, dissolving, extraction, and two deooa- 
tamisntioa oyelce are oarried out in the Separation (211) Building, 
frequontly oalled the * Cany on" because the process cells and piping s 
located below the ground surfaoo. This building Is a concrete struc- 
ture approximately BOO feet long by BO feet wide by BO feet high, ft 
ecsential operating considerations are incorporated in its deolgni ( 
adequate protection of operating personnel from intense radioactivity 
(1) remote operation of the process equipment j (S) maintenance of pre 
ess equipment in the presence of intense radioactivity} and (4) flcxi 
billty of arrangement to permit a wide range of process operation* wi 
out major alto rations* 

(1) Concentration (114) Building (Bee App. A 88-81). 
As soon as the decontamination steps have roduood the radioactivity t 
reasonably safe level, it is advantageous to transfer operations fron 
the massive shielding of the Separation Building into a mors normal t 



of itruoture • There are six working anti, or Milt, in the Conoonti 
Mob Building. Four of the oells are identical and oontaia the same 
standard unlti at la the Separation Building* So provisions ara nadi 
for romota aaintenanoe although operation and control of process stag 
ia aeeonpliihed from the oentral operating panels. Three of theae e« 
are uaed normally for the operatiena of a third bismuth phosphate prt 
oipltation in an oxidiied solution, and the crossover from bianuth 
phoephate oarrier te lanthanum fluoride oarrier* The fourth ia equif 
to be uaed aa an alternate for any of the other three, k fifth eell 
oontaint equipment and vessels far tranaferring preoaea lolutiona be« 
teeen the Separation and Ooneentration Buildings* The sixth eell eoa 
taina the equipment for the final plutoniam eeneentration befere traa 
for to the Isolation Building, whioh entails the netatheaia of the la 
thamm fluoride te lanthanum hydroxide and the dissolution of the let 

» 

preoipitate in nitrie aeid. 

(I) leolatien (Wj Building (See App. A 9t-B4) . - 0y 
en arrival at the Xaolatioa Building, the plutonium, whioh waa origi- 
nally aaaooiated with a ten of uranium in the fern of slugs, ia eon* 
taina d in approximately eight gallons of solution weighing 7f pounde. 
Consequently, the equipment for final preparation ia greatly reduood 
siae f rent that required in earlier processing, faulta are provided i 
the Isolation Building for receiving the prooess solutions from the 0 
oentration Building and for storing finished plutonium until it is 
transferred for removal te the Magasine Storage (212) Building (See A 
A 95). Fire oolls are proTided in whioh the processing stops of plut 
nium peroxide precipitation, olutriation, dissolution in nitrie aeid. 



oonoantration, and drying art parfomad ia stainlsss itaal raseals ua 
dar glass hoods. Tha ramaindar of tha building hernias laboratories, 
offioaa , ventilation squipmont t stookrooms, and othar neoossary fasil 
tiaa. Throughout tha Isolation Building olaanlinaas and safety ara a 
phaaiaad beeauaa of tha axtrene toxioity of plutoniua. Srery ooneai* 
bla praoautioa is taken to avoid poraonal ooataot with tha product. 

(4) Motoorologloal Studios. * Tha radioaotira gaaaoua 
by-produote ralaaaad during tha uraniaa-dis solving o pa rations vara ra 
ognlsed during aarly rasaareh and davelopmant as a potentially sariou 
op* rat leg hasard* Miaute qnaatitiee of ths so gasas in inhabitad bull 
Ings or araas would b* suffiaiant to requiro oassation of opa rations 
and ereouatlon of personnel. Tha sane oonditions, with raspaot to no 
nal radioaotira lnpuritiaa frosj tha PI la hallum and ts at Hat ion sys- 
tsas, sxlst ta a lassar extent in tha Pi la Araas* Thaaa potantially 
sarloua oonditions demanded that all suah radioaotira by-produots of 
plant ope rati one ba disposad in a safa manner* Tha method shoaaa la 
tha madiun of high ventilation staoks and fana which diseharge tha ga 
aoua by-produots ta tha ataosphara 200 faat abora ground lerel. It i 
assantlal that adequate dilution b* obtained by nixing with tha atnos 
phara abora tha top of tha staoks* Sash oubis foot of radioaotira ga 
must ba dilutad with a oubla nlla (erer 100 billion oubia fa«t) of at 
mospherio air ta as sura safa oonditions. This mat dilution raquiras 
that axiating atmoapharla oonditions ba known constantly and that at* 
noapharia oonditions in tha iamsdiata fntura ba pradiotabla with suff 
oiant aoourmey to naka oartain that dlssolring opo rations, onoa 
started, nay ba oarriad to oomplation without oraating hazardous 
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SECIIM 3 - SPECIFICATIONS FOR FIHAL PRODUCT 

3-1. Oontraot Requirements » • The Prime Contract (See Vol. 1) , 
signed on 6 lovonbor 1943, states that the Contractor shall use all 
reasonable efforts to produoa plutoniun which oonforms to specif i oat ions 
mutually agreed upon by the District Engineer (as representative of tho 
Consumer) and the Contractor* This stipulation in tho Prime Contract 
was required bsoause the extreme diffieulties and uneertainties relating 
to the manufacture and use of plutoniun , at the tine the contract wae 
signed, prohibited the incorporation of a rigid speoif ioatioa in the 
contract or a guarantee that a speoif ioatioa, after being established, 
could be net explicitly* 

3-2. TontatlTQ Specification . - The first tentative specification 
wae furnished by the District Engineer in a letter dated 21 Deoenber 
1944* This was done as a guide to establish, generally, the require- 
mente of plutoniun for the processing stepe of the Coneuner and to 
provide early information directed toward elimination of delays which 
might result from the need for altering processes or equipment* 

3-3* First Spoelficatlon Conference * - The first conference 
relative to plutoniun specif loations was held at Hanf ord during the 
period 19 to 20 February 1945* The following off iocs were represented i 
the Coneuner at Los Alamos, the Hanf ord Contractor, the Metallurgical 
Laboratory, the Distriot Engineer, and the Hanf ord Area Engineer* It 
was rsported that the firet plutoniun reoeived at Los Alamos had re- 
dissolved readily and had been assayed at about 99 per cent purity* 
All impurities were well within the tentatively eetablished limits 
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except for chromium, niokol, and iuspended solid* • Since it was de- 
termined that the amount of ohroaium and nickel present were not ham* 
ful, the tentative limits for theie olements were increased. It wee 
■uspeoted that the suspended solids wore largely silioa whioh would 
normally be expeoted to deoreaee as Stanford operations beeaae estab- 
lished. It was agreed that a seooad oonferenoe would be held in April 
1945, at whioh tie* aeeumulated knowledge should permit a mere firstly 
established appraisal to be wade* 

3-4. Seeend Specification Coaforsnoo . • A eeeead oonferenoe wae 
held In Ohleage on 17 April IMC* Briefly, the following polnte were 
established t 

a. Quality . - It wae reported by representatlTee of the 
Consumer that plutoniun quality to this tine had been excellent ex- 
eept for the prosenee of suspended solids. 

b. Suspended Solids . * The suspsnded solids hare oreated 
filtering difficulties in initial processing and also in subsequent 
chemical operations at Los Alamos. It was agreed that a research 
study would be conducted at Hanford, directed toward a determination 
of the origin of the suspended eolide and elimination of these ob- 
jectionable impurities or their of foots, me process step in whioh 
the moot difficulty has been experienced at Los Alamos was that pri- 
marily established to remove sirconium and ooluabium. Since these 
elements , together with uranium, are almost completely removed at 
leaf ord , it was suggested that this step might possibly be eliminated 
at Los Alamos without af footing the final processing and use of the 
plutonium. 
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• • Baton 81m for Ship— at . - It waa agreed that the baton 
lilt for ahipmeat fwm lanford would bo doubled par shipping container 
Thia ehange was offootod early im any. 

d« Flatonlum Aaaay . - For accounting purpoaea, it waa 
agreed that the plutonium aeaay would bo determined by radiation aount- 
lng natboda. It »aa tbo oonaenaua, however, that a ohemieal method 
offorod tbo noat roliablo dotoraination ultimately, and work on tbo do- 
velopmemt of aueb a method la being oarrlad on at Banferd and at Loa 
Alamea. 

a. Plutoaiua Purity. • It waa agraod that plutonium of pur- 
ity loaa than 91 par oont would not bo ahlppod. 

f • Spooiflo Impurltlee . • It waa agroad that no formal 
apaolfloationa for apooifio lapurltlaa would bo oatabliahod at pre ••at, 
although a tabulation of thO normal oxpootanoy of ST olamonta waa pro* 
pa rod to torro aa a guide* It waa alao agroad that no ohangea would bo 
mado in Baaford proooaalng whiah might roault in donation from thia 
tabulation without notifying tho Oomaumor* Tho tabulation of expected 
apooifio lapurltlaa will bo reriewed from tlmo to tlmo aa additional 
information la obtained. 

g. Batoh Hlatorlea * • It waa agrood that tho Conaunor at 
Loa Alamoa would bo furniahod portinont historical data rclatira to 
oaoh batoh of plutonium received. Thia information inoludoa tho tlmo 
and tho amount of radiation to whioh tho uranium waa expoaed in tho 
Pilot # tho eonoontration of plutonium in tho uranium diaohargod from 
tho Pi loa, and tho poroontago of dlatribution of tho varioua Pllo die- 
ohargaa in oaoh batoh ahipped. 
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h. Analytical Mathoda. - It mi agraad ta intarehanga in- 
formation botwoon saaford and Lot Alamos oa matter a of mutual oonoan 
particularly spootrographia nathods for apaoifia impurltiaa and ohmm 
aal and radioehamioal aaaay mathoda, la ordar ta aatabllah standard 
mathoda at tha two sltaa. 

8-6. Raduatlon la gnrlohmoat . - tha opacifications for plutoali 
warn established aa lnfomatloa beeame arailabla oa tha product do* 
llTarad to Slta "Y." la Au-uat 1941 tha daalaloa wae roaohad to limJ 
anrlohaaat of tha uranium natal to about ZOO grama of plutoalum par 
ma trio torn of uranium* fhia atap waa necessary baoauaa further lrrad 
atloa, ra suiting in higher enriehment, produooa undoairabla quant itis 
of plutenium-840. Plutonium->S40 la formad in tha Pila raaatiom throv 
tho eaptura of nautrona by plutomlun»8S9. 

5-1 • Third Spaaifloatiom Confaranaa . - For aaeounting purposes, 
tha assay of plutoalum la aaaompliahad by shamioal titration aathoda 
and tha raaulta appllad ta earefully ahaakad and raehaokad weights of 
■hipping aontainora and eontenta* Tha ahamloal titration mathad of 
aaaay vaa adoptod at this alta In Saptaabar 194S in plaaa of tha radl 
ohomloal mathod proriously uaed. Slnoo aaaaya of product at Slta "I" 
iadioatod that loaa product had baan reoeired than had baan raportod 
ahlppad by thia aita f a oanforanaa of repreeentatlYea of both altao n 
hold at Sauford oa 17-8 B April 1944. At thia tina aaalyaaa of identi 
oal lamploa wara nada by ahamlata from tha two sites, using tha mothoi 
and apparatus of tholr raspootiTS altaai tha average raaulta agraad t< 
within 0.08 par oont with maximum difforonoa of about 0.1 par cent, 
waa hollered tha disoropanoy had boon duo to inadequate diaaolutlon 
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taohniquas and aoa-repreaeatative saapliaf of the product after reee 
at Site "T." Aftar improvvd diiiolutloa taehniquei had beea adopted 
•t Sito "T," a oonforeaoe, attended by rapre»ant&tlves of both lite a 
was hold at Haaford la July 1946. Improved «errolatloa of aaaajra wai 
reported* A program of dupliaata analyees haa baaa adapted te both 
sites, and a aareful a ha ok haa baaa kept oa aaa aaighta, with the re* 
■ult that a aetlefaotory oerrelatloa of raaulta at this aite and at 
Site *T* haa baaa aehievad* 
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aenduotlrlty betww tho a lug and ita jaatot* the accuracy of aaohla* 
lag* and the ■oundnoai of tho ratal wara not ae exacting aa thoa. ptr« 
tainlng to tho place, to bo uaed la tho hlgh-powor Hanford Pilot* With 
tho Clinton Laboratorlea dovalopnaat ae a prooodent, it woo ooneldered 
expedient to produce Homford aluga by ft uathod following thoir pro* 
ooduro ao oloeely M poaeible* Am it hod better faollltlee evmllablo, 
tho Revere Copper and Braoa Corporation wee awarded a eontraet oofwring 
tho extruaioa* ouftgaaaing* and etraightenlag of tho l.SOlneh diameter 
rods at thoir plant la Detroit* Michigan* Theee rod* were aeehlaed 
Into a luge by Baker Br othort at Toledo* Ohio* Both of thooo oentraete 
were tanporary and mere to bo dliooatlnued ao iooa aa thon.oo.oary 
feoiHtiee to perform thooo ftmotloao mn installed at Hanford* Tho 
prodnotlon of tho larger ola. rode* f*r uee at Banfora* n oo oo eltatod 
additional dov.lopn.at work on tho oatruolon oporatlon and lone nodi* 
fl cation of tho epeelfleetione of natal purity and billot ohareoter- 
ietlee* In an attonpt to produce launder natal and to improve tho 
yield, of roda from billeta* a nanbor of large loalo rolllnf expert* 
nonta were performed at tho Joalyn Manufacturing Company at Fort fleyne* 
Indiana, during tho aprlng and aunmor of 1944* Bono experimental work 
along aiallar Uaoa «ma alaa done by tho Carpantor Stool Company m% 
Reading* Fenneylraaia* Uirmwr, thla nothod of fahrloatloa ana abaa* 
donod booauao of tho tandonoy of uranium to develop an exeeeaive aumhar 
of doop Una and aoama la tho aurfaoo af tho rolled bora* 

(I) Ixtrnaion and Machining at Hanford. • Extra* 
■Ion oporatlona at Hover. Copper and Braaa Corporation ma diaoontia- 
uod in Sovember 1944* and bagna at Beaford la January IMS* During 
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the viator of 1944-45 and the spring of 1948, tho principal eotivltioi 
in tho Metal Fabrication and Totting (800) area at Banford woro tho n 
fining of tho various stages in tho manufacture of a bonded slug. 
Uranium it diffloult to naohino in that it is hard, vary tough, and hi 
a tendency to build up on tho cutting tools. It compares, approxi- 
mately, to auatonitio stasis or aluainun bronio la na«h inability. 
Tho ships and turning! produced on a latho arc highly pyrophorlo and 
glow at they leave the cutting tools* Onion constantly flooded with 
a coolant (80 parts of nater to one part of soluble oil), the snail 
accumulations of chips whieh oollset in tho lathe-bode frequently bun 
into flame. Since the gloving chips leering the tools giro off tenia 
fumes, all machines are hooded. 

(4) Hanford Panning Process. - From the sunmer of 
1949 until the sunmer of 1944, all available tsohnioal perionnel at 
Banford and those under the jurisdiction of the Metal lurgloal Labora- 
tory at tho University of Chicago wore striving to develop a suitable 
eannlng process for the Banford slugs. The p rob Ism vas extremely son 
ploz and only noagcr progress vas node for many months. Various type 
of plated, cup, and eemoatation coatings vera investigated, all of vh 
vere rejected because ef poor bonding or porosity, and tho problem re 
solved itself, early in the spring of 1944, into one of developing a 
positive nsthod of bonding tho uranium slug to the veil of an alumina 
can similar to that used for the Clinton assembly (See Tol. 8). The 
Ores sell! Chemical Company at Cleveland finally developed a procedure 
involving (1) a ■arias of dip coatings on tho slug and (8) its final 
prois fit, at an elevatod temperature, into a oan partially filled 




with * molten alloy of alunlnoi and eiliooa* The first atop la the 
prooaea involrad dipping tha alug into a aolton bath of aa appraad* 
netaly 50-60 eappar-tla alloy ahioh heated the stag and gov* it a 
o oat lag of bronae nhioh adharad wall to the uraniua eurfaee« Tha hot 
•lug ana than dlppod lata a aoltaa bath of pura tin* folioaad fca- 
aadiataljr by a dip lata a aoltaa bath of tha autaatlo alloy of aluai- 
ana and ellloen* Za tha aaeatlar* tha aluadauai ean wee shaaloalXy 
oleaaad* prahaatad. plaood in a ataal protaotiTO alaera, nhioh in turn 
vaa plaaad ia a haatad dia aa tha bad of a vartioal preeo* k anall 
aaannt of tha aoltaa alnal ma i ■ llloon alloy* of tha anno oanpaaitioa aa 
tha final dip bath, vaa paurad into the ean* and tha hot ling and 
•lumixnaa aap praaaad dona Sato tha ean* Tha alug diaplaaad tha n u ll 
aoltaa aatal praeent* laawlag bahind only anoagh to fill all vim bo- 
taoaa tha oaa and tha alug. After feeing off tha oap and* tha oap aaa 
aaldad to tho aaa proper by an ara raid uadar an argon ataoopharo* 
Xhia protadnra vaa aatraaaly oaaplas and required anay thouaaad* of 
naa-hoare of Inboratary tiaa to develop the aoeeasary prooaae eoo&rola 
to near it feaelble for largo aeala operation. 

(») Poeolopnent of ire Weld. * the earlee of re- 
■iataaee welde ooabiaed with a or lap* nhioh van devaleped for the Clin* 
tea aeeerbly* aeo not a at la factory for uso on tha Baafard sing aeaaab* 
ly« During tha fall of IMS* tha Sonar al Elaotrio Goapany at Bofaaneo* 
tady* Saw Torn* dowa loped a prooaea for raiding a hu d a aa with aa 
argoa-ehiaided are* lanodiately* a seetlon wee estahliohad at Ohisage 
for tho pnrpoao of aodifying tha general Bleetrle jreoodura for nee oa 
tho Banford alug* and a neablo toohnique ana finally deralopad by than 
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The facilities at the Quality Hardware Company were dismantled* moved 
Intact to Hanf ard# and let up again as a stand-oy Una capable of 
finishing tha first charge* should it be necessary* The eastern 
machining facilities aero eaaoelled during the summer of 1944, as by 
this tine Haaford faeilitiea aare adequate for the requir entente of 
aaohined pieces* 

(7) Slag Production at Hanf or d* - Hanf or d produc- 
tion of beaded slugs started during the early auaner of 1944 and was 
accelerated at a very rapid rate* k sufficient quantity had been pro* 
dueed by the alddle of September 1944 to charge the first Pile solely 
with these slugs* k further modification la the o aiming prooess was 
adopted in September 1944* in whieh the ilug was plaoed into the oan 
manually vrntlle it was held beneath the ■urfaoe of a molten aluminum- 
si 11 earn bath* This development eliminated many of the troubles lnol- 
dent to the use of the presses and allowed a more eoonomieal production 
of satisfactory canned pieces at a much higher* more uniform rata* 
However* there was still a great amount of work to be done on the pre* 
cess before it could be considered an established routine procedure* 
This work wee done during the fall of 1944 fay the staff at Haaford, and 
the produotion of the initial charges for the other two production 
Piles waa accomplished with no serious difficulties* 

b* Developments Slnoe Start of Operations * - Canning yields 
were Improved slightly by aaintalalng mora ao our ate control of tha com- 
position and temperature of the bronse, tin and aluminum-silicon baths* 
As a result of plaolng the 100-B Pile in stand-by condition (See Far* 
4-7), slug produotion was reduced and* at the end of 1946, tests were 
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in progroai to dotormiaa tho fooolbillty of longthoning tho uotgo of 
plnal max ■ llloom oaaalag both «ad vorloaa aolatloaa uaad la a lug 
praporatloa* Soao aaporlaontnl work «u dona « tin uw of I load dip 
la plaoo of ftha broaaa and tU dip, but thlo work ronaiaod la tha oa- 
poriaoatal itogo. ipproxlaatoly 1M toot of tho lBt tana of uaboadad 
ologa praparod oa «a altoruato ohorga (Soo p« 4*6) voro otrippod oai 
roaaanad by tho ragalar proooaa* 

o« Tooting of tho Qaaaad 3laaa« • All olafi aara gauga* far 
outoido dlaaot*f% oat»of«roaadaaaa 9 warp p aad longth oad aora lmpoatod 
▼iauallp for aurfaoo dofooto* Baah ■ lug ana oubjaatod to tho "froot 
toot" ohlok datoraiaofl tho ■ounduaaa of tho band* Thia taat oonolatod 
of paaaiag a olag, praaioaaly olaaaad with oarboa totrftnhlorlda aad 
■prayod uiub a aaarly aataratod solution of aooaaptithoao, until a 
aaooth vhito fila of tho aoanaphthoaa aaa obtaiaad oa tho rarfao* of 
tho oluoaaaa jaakat* through aa iadaatloa aoil* Thia praduaad aarfaa* 
hooting only* If tho boat iadaaad lata tha aarfaaa of tho alualaaa 
aaa paaaad through a goad baadlag aadlaa ta tho alag # a touporatara 
abaaa M dagraat 0aat4grada a tho aaltlag paiat of «ooanphthana ( aaa art 
rooohod oa tha aurfaoa* haaoa tha Moaaphthoao raaalaad oryatalllna and 
tha baadlag aaa found. If thoro aaa a dofaat la tho baadlag a tha boat 
Iadaaad aa tha aarfaaa aaa auffloloat to salt tho aooaaphthoaa at tha 
point of tho dofaat* It aaa dooldod that tho lapartaaoa of ollaiaat** 
lag tha possibility of any slug failura withla an oparatlag PI la ra- 
qulrad a pooltlva aothod of tooting oaary alog» Tha autoolava notbod 
of aspoaiag oaoh aannad a lug ta rtosa pruaaura of 100 pauada par 
•qoara laoh for 40 houra aaa ohooon. Tho atoaa poaotratad through tho 
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various possibilities, the Pile was again started and the power ha Id at 
about 2.6 megawatts for six hour*, followed by a longer run at 1.7 ngc 
j^vatta. It ma determined that continuous operation oould be maintain- 
ed at a power of about three megawatts while -the Pile was charged with 
901 tubes. From the data oolleoted at this tine, and during operation* 
at 90 megawatts in Vovember, the physioists made substantially the fol- 
lowing analysis and predictions whioh proved to be remarkably aoeuratet . 

1* The paraaitio neutron absorption resulted from the for- 
mation of xe non-158 aa a fission by-produot element* 
VTith tha time expressed as half lives (the time re- 
quired for one-half of the amount present to deoay to 
the next •lament), this is part of the deoay oh* in of » 
tellurium (f minutes) to iodine (6.6 hours) to xenon 
(9.4 hours) to oeslum (88 years) to stable barium. In 
this chain, only the xenon-absorption oross seotlon is 
about 70 times greater than that of any previously known 
element. 

2. It was predicted that the Pile would be able to operate 
at the following power 1st* la when the indioated number 
of tubes were charged with uranium slugs i 14 megawatts 
at 1000 tubes f 69 megawatts at IS 00 tubes j 94 megawatts 
at 1600 tubes} and 216 megawatts at 2004 tubes. 

3. It was predioted that higher power levels than those 
above would gradually be attained as boron and other 
impurities with high neutron-absorption characteristics 
were gradually transmuted during Pile operation to less 
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objectionable eleneuts | and aa plutonium f o r med la the 
Pile and tea* of it fissioned to produoe additional neu- 
tron* * This prediotion wee basad on knowledge of sons 
othor fission byproduct eleaeata which would absorb 
Mutreaa and thus retard ths Pils reaction* 
Am It was also pointed out that additional power eould bo 
obtalnod by placing up to 88 # ins to ad of ths plaansd 
number of 88* uraniun clcga In oaoh tubs of ths Pllej 
by making oortain that a minimum of aluminum was preaent 
at ths onds of tho lingo ts bs aharged into ths othor 
ton Pi las j and by oarefully coning a luge in tho Piles as 
that the hoarier a luge ware in the central portion* 
Zn the early analyses of the poaalbilitiea of the Eanford proeeas far 
the manufacture of plutonium* it was reeognieed that aerious neutron 
abaorption might ooour among tho fiaaion by- product elemonta* In all 
■ubaequent atudiea 9 effort was oanoentrated on evaluating ths various 
poaalbilitiea ts ths greatest aoouraoy peraiaaible with the then un d o- 
vo lops d itate of knowledge* Thua f even though the effeot of xenon*188 
waa unknown, the poaaibillty of the formation of aoas oleaeat of aimi* 
lar properties was fereooon* If the neutron-aba or ptlsn oapaolty of 
xenon-196 were greater than it ia, it appeared reasonable ts believe 
that it would have been dissevered during ths operation of the expert* 
mental Piles st Argenna and Clinton Iabaratarioa (Bos Tol* t) • la 
that event ( adequate proviaiona would have been nade la the Hanford 
Piles ts oounteraot it on the basis of assurate knowledge* Through 
what proved subaequently ts have been good Judgment, two very important 
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factors were incorporated la the original design of the Hanford Piles | 
these peraitted charging of sufficient uranium slugs to provide a 
source of neutrons adequate oneesjfc to over o one tha affaet of tha xenon 
poisoning and operating tha Piles at a or above, rated poeer level. 
The first was tha fast that tha Pilea were oonetruoted with 2004 oool* 
ing tubes, rather than tha lfiOO which vera indicated theoretically aa 
being adequate* The second was tha faat that nine ooatrol roda were 
designed lata eaah Pile instead of about three which sera indicated as 
being required* The additional control rod oapaeity proved essential 
ia absorbing euff ieient neutrons ta hold tha Pile safely ahen starting 
for the first time* or after a shutdown* when the xenon had deoeyed ta 
leas absorptive eleasnts* On suoh occasions* the Pilas have a far 
greater ability ta aeoelerate la poser than soa ever ooateaplated and 
are consequently much acre haiardous* However * during noraal operation 
the excess neutron-producing oapaeity was absorbed by the xenon and 
operations sera such less haxardous than had been pre dieted* 

4-4* Film Psraatloa and Corrosion* •» Coaourrsntly with tha design 
sad o one true t ion of the Hanford Engineer Works* a great deal of work 
was dona la developing a assns of Halting fila foraatloa sad oorroeisa 
with res peat ta tha Pile oooling surfaces* and for periodically reasv* 
ing any fila which might form* Seas investigations were oondueted by 
researoh personnel at the Ifstallurgioal Projeat (Sea Vol* t) and others 
by the Teohnieal Division at Hanford* TVlthout the suoeeesful attain* 
aent of these objectives * the Hanford Pilas oould not operate* Tha 
test laboratory at Hanford* o ailed CUX* was built originally to inves- 
tigate corrosion only* under ■ initiated Pile operating conditions* 



4.1S 




H a — i n 1 , tho f emotion of fila oat dlseortred pronptlp and boeano the 
dcnin&tlng oendltlea to be ooatrolled* Aa a reeult of thil uork, prae*. 
tleable operating •teaderde. wrt eetabllohed, prior to tho beginning of 
eperetleae, fop tho porfo r oa n oo of tho rorlouo water treatueut proeea- 



too end for tho final ohaaleel conditioning of tho prooooo water bp 
mom of tho addition of lodioji dlehroaate and ■odiea ■llleeto. Pool* 
tire aetkede mrt alto ettablithed for ranortng tho rerp thim film 
whioh famed oa tho cooling eurfoaee, through tho addition of a teeur* 
log agent* "diateaeeoeut earth, to tho prooooo water flowing through 
tho Pllo* During tho early operations of tho 100*8 Pile, fit* f emo- 



tion wet hopt within tho llaiita whleh hod doom eotabllehed. After four 
wonthe of operation* Ala hod gradually fomod to tho eaten* that tho 
preteure drop through tho oooliag tuboo hod inoreeted bp about to to 



16 pounds por «quare laoh« Tho first operating doaomtrotioa of tho 
offootlToaoso of tho dleAoaaeoout oorth pur go wot aodo oa 16 Jtamarp 
1948, ot which tlao fila oaf roaorod auooeaafullp froa approuiaatoly 
oao-holf of tho Pilo tuboo. At that tlao* tho pur go woo liaitod to 
thoto tuboo oenaeeted to tho ohlllod uator opotoou Fila fometlon, 
froa that tlao, woo controlled bp poriodlo pur goo of prooooo tubes, oad 
prooouro drop* through tho oooliag taboo uaro newer allowod to rioo 16 
pounds por square Inch. Tho initial ohorgo of uraniua into oooh Pilo 
iaoladod oortaia ilugt uhioh had boon subjected to o aU s aa ly oorofal 
exaaanatioa, aooouroaoat* oad ldoatifloatitm* Thooo olugi uoro dio» 
ehorgod Area tlao to tlao* baring reeeiwod •xpofuroo loagor than tho 
noraal oaposureo oad, bp oloto observation oad uoighiag of tho stags oh 
dio ohorgo , it uao dotoraiaod that tho ororogo poaotrotloa rata was 
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About 0.O0OO4 inohea per month «hllo the aaxiam was about 0*00001 
ioohaa ptr month* Corrosion of the proooae tub** w*« aoet pronounoed 
•t th* Van Stone flanges but this wee not ooneidered serious as yet a 

4-6* graphite In the Pile* - Preliminary research had indicated* 
prior to i-tart-up at Kanford* that tharo was a possibility changes 
night take place la the physlsal pro partial of tha graphite natrix of 
tha Pilo duo to neutron bombordmant of the graphite atoaa (See Tel. I)} 
thia la known aa tha signer Effect* Aaoerding to the theory of the 
Siilard Effeet* developed later * a further ooossqusnee of neutron 
aotlen* tha dlatortlon of the crystalline lattioo ■true tare of tha 
graphite atom, night reault in an sxplos It* releaae of energy* Previa— 
ion had been nada far the atudy of the far nor* during Ranfard epera- 
tion a by personnel of the operating and teehnieal staffs in eleaa *o» 
operation with the Metallurgical Laboratory, but tha Sallard Effeet 
had not been anticipated in the Senferd Pi lee* Both of these offsets 
were noted in the early Pile testa* and mush concentrated study was 
deroted to the elinlnation of danger due ta their presence. As it was 
found that the corrective —su r as taken for the 8 si lard Effeet also 
retarded the Wignsr Effect* study was soneentratad on the former* Re* 
aults of these investigations illustrated that the offsets were oeun- 
teraeted by the annealing properties of a law rata of teaparature rise 
in the graphite* Although the Wlgner and Sallard Ef foots in the ir- 
radiated graphite have been atudied intensively* the emphasis was 
shifted in reeent month* to a more serious problem* expansion of 
graphite due to these offsets* It was ootsrsdnsd that graphite en* 
panda under neutron irradiation in directions perpendicular to the 
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blologloal •hloldj thla will gradually ruult la the application of a 
force agalaot the in* ids of the biological shield and, since the baae 
of tho shiald la anchored la tho ooaoroto baae, mj toad to tilt tho 
•hlo Id outward* 

(I) Bowing of Pr ooooa Tubeo, - Dimensional change la 
graphite la * function of aoutroa flan and tho aaealtuda of graphite 
eapaueiem la greateet at tha ooatar of tho Pile* reeulting la bowing 
of tha prooooo tuba** Since tha bottoa of tha PI la la supported by a 
rigid foaadatloa oad tha oontrol rod olda by a hoary rigid aaao of 
ooaoroto, tho aaotiat of tuba dof laatloa laorooaot froa bottom to top 
oad froa tha aear ta tha far oido. *a early offoot of tuba bowing la 
likely ta bo Inability ta ohorgo and dlooharga olaga dna ta tha eurra* 
tare of tha tubaof thla offoot la expected ta oppoar la about two yearn 
under proao at oporatlng oondltlona (too *Top Secret" Appendix) and 
ooald bo alleviated temporarily by aubotltutlag ohortor slugs for tha 
oight-ineh aluga now la uaa* Tha fabrleatloa and Irradiation of four* 
laoh oluga waa dona on an experimental baala during the latter port of 
lMd, Iowa modlfloatloao of tho otaadard oaanlng procedure, auoh aa 
reduelng the thlokneaa of the end cape* ware neooeaery* 

(a) Bowing of Vortical end Horlaaatai Rod Thlableo. • 
The omao phencncaen* reaultlng In bowing of the proeeee tubee* alee 
oeuaea bowing of the aluminum thlmbloa for the vertical safety and 
horlaontal oontrol and ohlm rode* If such dofleotloa beooma ouf- 
floleat t several probloaa oould crlae* 

a. The rertloal oafaty roda aould be jaaaed la 
dropping* thua beoomlng partially ineffective* 
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b* The jamming oould rupture the thimbles, pw- 
mlttlng radioactive gases to eseape from the Pile into the bull dine ■ 

a« The horizontal rods oould bteaM Inoperative* 

(6) Stretohlng of Sooprono 3eala , - The oeoprene eeals, 
utillied to prevant leakage of gu through the joint* between the top 
and the front* rear, and lid* blologioal ihiolde, arc beooming ■treteh- 
ed« Sinoe rupture of the aaala night be an early effeot of graphite 
expansion, they are being replaeed ae neoaisarja 

(6) Opening of Biologloal Shield Jolnta, • The i tapped 
jointe between the tep and the front, roar* and tide biologioel ■ hie Ida 
nay begin to openf ruoh openlnga ean reduce the shielding oapaoity to 
the extent that nautrono, ae well ae beta and gonna radiation, way es- 
eape to the work areaa of the Pile Building* 

(T) Corrootlre aaaauree, - la nethoda hare been do* 
re loped for halting expansion or for returning a Pile to ite original 
aim* In general, the following pooaibillties have been ooaaidered and 
indioato that the life of the Pilea night be prolonged at least to some 
extent i 

a. Annealing . • It ia lndieated that annealing 
at elevated teaperature* in an Inert hallua atmoaphero haa partially 
reatored irradiated graphite samples to original diaenalonoi 400 do* 
greea Centigrade - 24ft 800 degreea - 4«£j 1000 degreea - 94*. An* 
a «aling at the higher temperatures would demand thorough lxrreetigation 
of all poaalble affeeta due to heating, to inaure that no permanent 
damage would be done, offsetting the gain in dimensions, 

b, ifcohanlcal Alterations* - Some affeeta of 
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graphite oxpanaloa will ante th* Pi 1m lnoparabl* boforo tho aaxiaua 
perwiaalbla lialta ^ff anting otter faatora haw* boon roaated* Stratah- 
ing and bowing of oooling tubaa and rupturw of noopron* tools oro la* 
oludad la thia oat* gory, Ibohanloal alteration* eon bo mad* whlah will 
rooolt in roaohlng soot of tte Halting offoote at approximately th* 
•am* tlrna* fhila this would not bo • paraanant aatlafaatory solution 
to th* problom* it offor* pooilbl* mathod* of prolonging th* llf* of 
tho Pilot* 

(8) Statu*, 31 Paoambar 1948* • Parlodlo maaauronont* 
woro mad* of tho bowing of proooo* tuba* and tho outward nation of th* 
biological ahialda* The aoot aaourato data awallabla waa on tho bowing 
of th* proeeoa tuboa. In Oatobar 1948* th* trarorao of a tubo aaar th* 
top oontor of th* 100-0 Pi la ahowod a diffaronoo of tall inohoa la a la* 
ration bo t w o o n tixa high and low point* • Thla difforana* lneroaaad 
daring tho paat fww nontha at tho rat* *f 0*08 inaho* par notrth. 

b* Othor gffaata of Irradiation* • Tho total atorod enorgy 
of graphito waa found t* lnaraaa* with axpoaur** Ilaatrioal roc la Un- 
ity inoraaaod for tho flrat fww month* of irradiation but rawninod 
aonataat thereafter* Th* eroaa-breaking atrongth and eruahing atrangth 
of graphito wara found to ineroaa* for tha flrat 120 megawatt~daye par 
ooatral ton of irradiation but both daaraaaad • lightly with eontinuod 
irradiation and than roaohad a oonatant ralue at 840 negawatt-daya par 
oontral tonj likowiaa B tha olaatia aodulua raaohad a anrinwn at about 
187 nagaaratt-daya par oontral ton of exposure, but daoroaaad after* 
war da* Thermal raaiatlrlty lnaraaaad ataadlly for tha flrat 840 awga- 
watt-daye par ooatral ton of Irradiation but tho rata of inoroaao 




daaraasad villi aubssonaa*, aspasurs. X-ray stadias indiaatad that tha 

a 

dlsp lM aaa nt of sarbaa ataas uadsr irradiation r Malta 4 U aa laaraaaa 
la iiittnM bvtvaaa tha graphlta orbital plana* a* tha rata af abaat 
0.0981 Angatroaa par 100 — ga a alt -daya par aaatral tea af aapaaura. 

A taotaioal dlaauatian af tha Fijnar and Sal lard Xffsats and tha 
graphits problaa is Insladad la tha Aaysadis (8aa App. D I). 

4-S. aashnt Baplassasat U Saparatlaa Plants, a Originally, all 
praoaaa plpa f laagas aara aqalppad with gaskat aatarlal whiah had baaa 
daivlapad far uaa at Sanford. This plaatia aatarlal («) aw lndi- 
oata4 by rassaroh and damlapaaat aark ta ba tha bast aval labia far «*• 
la a standard t langs, baaad opaa ohaaioal aad aaohanloal aanoidar* 
at 1 aaa* praliadaary taatlag la tha Saparatlaa (§00*1) Plant, tha 
plaatia aaa fsand ta flaw* la aoaa lastaaaas, undar lnpaot wraaah apar* 
atlaa aa tha ■paslally daalgaad flaapjaa U tha Saparatlaa Building. 
Tha Tanbnlanl, Daalga, and Oparatiag Dapartaaata at Banfard rsvissad 
taahalaal aark dana la raaaarah and dawalapaant aa (Mkat aatariala 
and daaidad ta raplaoa tha gaakata la tha Saparatlaa Buildings with 
anothar aatarlal (9-9), Bias Aflrlssa Asbaatos, ahlah had baaa asaa at 
Oliataa Laboratnrlaa. Tha gaskat aatarlal aaa aot shaagaa in tha 0oa» 
aantratlaa Building* aa standard flangaa aara atad thara. 

4-7. 100-1 Pila. - Tha llaltad Ufa af tha prodnatlaa Pi las* ba* 
sausa of sspaaslaa of tha graphita, rasaltsd la a daslaiaa ta plana 
ana PI la la stand-by condition. This dssisloa was roashad during tha 
vial* af Oaasral X. 0. Mahals and Dr. I* M. Brans U Sarah lMd (Saa 
Par* *••) la ardor ta avoid tha possibility that all Pllas attain 
aaxSaaai paralssibls llaits af snpansian during tha ssaa) par lad. In 

■ 
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conformity with this decision, the power of the 100-B Pile ni reduced 
from 226 to 160 oegawntta on 14 dareh far experimental purposes} on If 
iter oh, the power level we* reduced to 0«6 megawatts for continuation of 
the studio* • On 10 iter ah, tho ?ilo wee taken out of aorrloo for on la* 
doflnlto period but woo hold la a stand-by condition* teaeuronenta 
oontlnuod to dotoraiao ai precisely as ponible tho Internal condition 
of tho Pilo and to furaiih data on which subsequent recommendations 
sight bo baaed* Tho work necessary to plaoo the Pllo in stand-by eon- 
ditioa was essentially completed on 6 'lay 1946. On 16 Ootobor 1946, 
proposed plana for planing tho 100-B Pile in operation, whenoYor oper- 
ation of this unit might bo desired, were submitted by the General 
Sleetrie Jompaay (See App # D 6), 

4-6* Separation Plant Schedules* • As a result of plaoing 100-1 
Pile In stand-by e audition, the Separation Plants operated oa a reduced 
sohedul* beginning in the summer of 1946* During the latter part of 
1946, tho IOO-B Separation Plant prooesssd the major portion of ir- 
radiated metal and was scheduled to process runs on 18-hour eyelo 
basis* In Dee ember 1946, the processing ■ohedules far tho two Separa- 
tion Plants were mora nearly equalised* Because of the program to 
increase separation plant processing oepaoity, a regular charge was 
sat up as 1*6 tone of irradiated metal slugs and the longest step la 
the Canyon Process was completed la about 16 hours* 

4-9* asparation Plant floats Storage Feci 11 ties * - The taste 
Settling (661) Tanks, used for the disposal of waste from the Concen- 
tration Buildings, gradually filled up with sludge, and attaapta to 
transfer this sludge to tanks la the Baste Storage (241) Areas were 




unsuccessful. It was deoided to by»pass the ftsste Settling Tanks, 
jotting the waste directly to one of tho empty tanks la too 100 Area, 
and construction on tho by-pass ud on orib trenches for disposal of 
off luont woo started la August 1946. It is apparent that additional 
waste storage faollltiee will bo needed by Doooaber 1947 on tho baa is 
of present operating sohodulaa. As of 31 Doooabor 1946* tho General 
Elootrlo Company had bo gun excavation for lines to tho propoeed* now 
wooto storage tank farm* 241-BX, and had aant out to oontraotors inri- 
tatlona to bid on tho oonstruotion of a tank fara essentially oquira— 
lont to oao of tho existing tank faras • Another plan for pro-riding 
additional wasto storage was under active eoasldaratlon at tho end of 
1946* It had boon determined that the aeoood cycle waatoo contained 
about the aaao amount of activity oa the wastes from the Concentration 
Buildings* Therefore, it was planned to determine tho feasibility of 
jetting seeoad oyolo wastes through or lbs Into the ground* thus asking 
tanks previously used for storing second oyolo waates, erailable for 
other types of waste* k series of test wells would be required in 
ardor to follow tho floor of activity and thus to determine tho feast* 
bllity of continued flow of wastes Into the ground. 

4-10. Product Content of Irradiated leital, - In august 1946* 
the Area Snglnoer was notified that product obtained from metal Ir- 
radiated to orer IX grans of p luteal ua per a* trie ton of uranium was 
not acceptable to the Consumer* as product from higher concentration 
astal oontained undesirable quantities of plutonium»t40 # This ohaago 
in concentration requirements necessitated rescheduling of discharge 
operations and uranium billot shipments* Power levels of tho 

4*21 



production Pi 1m war* redueed to maintain the deaired ratio btmu 
plutoniua and poloaiua production and to prolong the life of tho Pilot* 

4-11* Blistered Slugo* - Tha praaaaoa of plaplee or blietera oa 
iom aluga diaohargad froa 100-B Pi la waa dleoarered ia Oatobar 1945 
whoa tha high-axpoiuro slugs aara examined for oorroaion. Si'aoo that 
time, eloaar axaodnation of diaohargad aluga ia all araaa rerealed tha 
praaaaoa of aany bliatara* i*>«t of thaaa ware found ia channels iub» 
jaotad to longer than normal axpoaura and oontalnad high ooaoantrationa 
of plutonium* at fir at it aaa believed that tha bill tar resulted froa 
tha foTTaatioa of a gaa bubblo between tha a an and tha slugi h owe -tot* 
sectioning tha sluga ehoaed that this waa not a surface phanoaaaoa but 
that a oorraa ponding piapla appaarad on tha aurfaoa of tho uranium 
aatal slug* In Daeaabar 19*6, bliatarad aluga wara aaaaurad by aaaaa 
of uadarwatar oalipere, with am diaoovery of aigaifloaat diffaranoa 
batwaaa tha diameters of slightly bliatarad and aztaaalTaly bliatarad 
aluga* Soma of tha raadiaga wara aa low aa 1*410 inohaa (atandard 
■lug diamatar ia 1.440 inohaa)* indioating that eren a lightly blia- 
tarad aluga wara ©ut-of -round through seme portiaaa of thair langtha* 
For parmanant raoord purposee* plaatar oaata wara oada af aoaa ax- 
tenairely bliatarad alugaf no gat i Tea nada undar watar wara split and 
uaad ia making tha positlree* ahioh wara non-radioaotiva a Thaaa 
ahowad rory plainly every bliatar and da pr ait Ion. Taata hara baaa i*ub» 
uaing apeoially~ae looted extruded aluga and oaat alugaf blia taring 
atlll par* lata and aluga fabrioatad from rolled metal are now being 
tea ted* 

4- 12* Uranium Metal Sorap Beoorory * - Originally* snail pleoea 



of uranium nstal scrap, iuoh as turnings , ships, and floor sweepings, 
were shipped to Ames, Iom, for briquetting. Ths equipment usod at 
Ames ma shipped to this site, and installation in Building 518, Metal 
Fabrication and Testing Area, was begun in January 1946 • The initial 
test run was isade in February 1940 and regular briquetting began in 
Mar oh | the briquettes, together with the aolid natal aorap, ears 
shipped to Metal Hydrides for recasting into billets. Beginning in 
April, shipments of sorap uranium metal were received froa Site "T" 
for briquetting* This listeria! was extremely fine and contained a 
large amount of foreign material, including other metals and flammable 
materials* Subsequently, it was found that fire ha sards associated 
with processing this material in the regular manner were too great, 
and it was deoided to roast this material in the furnace, to be 
shipped as the oxide. A roasting hearth was constructed la Building 
314 and was placed in operation in June 1946, burning Site T* sorap 
and floor sweepings, grinder dust, oxides from the extrusion operation, 
and similar materials from 500 Area operations whioh might oontain 
finely dlrlded uranium metal. The General Electric Company, upon 
assuming responsibility for operations, was requested te aake a study 
an the feasibility of Installing equipment to melt the solid uranium 
sorap and oast it into billets at this site. A preliminary cost es- 
timate, submitted by the Contractor in October, indicated that the re* 
casting oould be performed on the site at approximately one -half the 
oost under the current arrangement. Preliminary design work on a com* 
pletely modern casting plant was underway at the end of 1946. 

4-15. ReaotlTity of uranium Metal. - Uranium metal la supplied 



4.21 



to this sit* by suppliers undw the jurisdiction of the Uadiaon Square 
Area* During the spring and sumaer of 1949, tho quality of shipments 
from on* auppller beoaaa alarmingly low, aa ahown by reactivity teats 
at tha At gonna National Laboratory and in tha 500 Area fait Pi la* In* 
T«iti gat ion waa mad* and, by tha and of 1948, result ad in improvement 
in tha raaatirity of natal received from thia supplier* Billets seat 
by hartal Hydridee, from serap brlquetted at Hanferd and reoeiYod a% 
Haaford in July and August 1948, eontained an abnormal amount of im» 
puritiaa and exhibited low reaetivityi studies ware oommenoed te de» 
teraine the aouree of those lmpuritiea* Xn order to meet the require* 
mants for polonium and speoial irradiations (See Par* 4-17), it waa 
neoesaary te maintain the amount of excess raaatirity of the production 
Piles at that of 16 October 1948* The amount of excess reactivity 18 
dependent upon the quality of the aetal* 

4-li* gedoac golrent Extraction Prooeas* • Prior to daaign of the 
Separation Planta at tha Hanford Engineer Works # aany proeeasea for the 
separation of plutonium from uranium and aaaoolated by-produots ware 
investigated (See Tola* • i •)• Even after the Bismuth Phosphate Pro- 
eeas had been seleeted for use in produotion operations, ressarah and 
dOTelopment work eantinued on alternate proeeasas* The substitution 
of other solvents for diethyl ether in the Redox Solvent Sztraetiom 
Proaeaa made thia prooaaa more feasible* Rexone (methyl iaobutyl 
ketone) waa found te be the beat solvent yet studisdf preliminary de- 
velopment work at tha Uatallurgioal Laboratory showed that better 
yields of daoontaninated plutonium oould be obtained than with tha 
preaent prooaaa, and that fiaaion produeta and uranium ware obtained 
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la mora easily reoorerable states • In August 1946, a group was formed 
in the Contractor *• organisation to study the Redox Solvent 1'xtr action 
?rocssa and outline a development program to ba followed at this site* 
Tha development program, as outlined, inoludad the design* oonstrue- 
tion, and operation of a four-glass-ooluan demonstration unit and pilot 
plant, using stainless steel oelumns far tracer runs in the Seai-Aorks 
Separation (3tl) Building (See 7ol. !)• If the operation of these 
units proves the Redox preooas to be suffloisntly superior to tha 
present process* a hot sen! -works will be designed for construction, 
adjacent to one of the Canyon Buildings* It is axpeotad that tha 
glass demonstration columns will bo ready far operation about Marsh 
1M7. 

4*16 • Transfer for DP Site Operations * • The Distriot Engineer 
requested that a study be mads of the feasibility of transferring te 
this site the plutoolum-proeeealng operations being oarried on at tha 
"DP" location at Site "T«" 111th reference to this request. Sits "T* 
was rlsited by re pros ant at Itm of the Kaaford Are* Engineer during 
October and Boreaber 1946, and by representatives of tha General Bleo- 
trie Company In December 1945 1 so far, no action has been taken. 

4-16* Thermocouple Slugs* - To determine internal slug tempera- 
ture and tha ahangas In thermal conductivity of uranium during ir- 
radiation in the production Piles, special uranium slugs containing 
thermocouples were canned la Daoember 1946* One of thsss slugs was 
placed in a tube in the 100-P Area Plow Laboratory In order to develop 
charging and discharging techniques and to study flew char actor Is tics* 
It was planned te charge one of these slugs into the 100-P Pile in 
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January 1947. 

4*17 • Special 8— pi— . - la addition to plutonium and polonium. 



installations in ordar to study thoir medical applications and to oon- 
duot rasaaroh in now f is Ids of atomic energy developments, as well as 
to assist in tha solution of operating problems at Han ford. ifoet of 
these speoial samples involved tha irradiation of materials in tha pro- 
duo t Ion Piles* Many speoial irradiations were made in the Argonne and 
Clinton Laboratories Piles* but the volume of material to be irradi- 
ated or the necessity for Irradiation at a high neutron flux made it 
desirable to irradiate oertain materials in the production P^les at 
Hanford. 

Other speoial samples involved isolation by-products from Separa- 
tion Plant wastes} Included in this oategory were exposed samples of 
materials used in normal plant operation* Sinoe these samples were 
requested by other sites, a system was adopted whereby each request 
was assigned a Hanford Request lumber (See ipp. B IS for tabulation 
showing the status of this program as of 81 December 1946). the 
materials Involved and the purpose of each request are given in the 
following summary i 

HEW Request fo» Description 

1* Neptunlum-257 was irradiated at the request of the 



many radioaotive isotopei 



quired by other Manhattan District 



Metallurgical Laboratory, which desired to investi- 



gate the reactions of neutrons with Hp-137 and 



Pu-230* formed by the following reaotloni 





Knowledge of the proportieo of theae materials ie 
important la planning rwm hi ,h-inte natty Piles* 
2* Thoriua ni irradiated at the request of the 

'istallurgioal Laboratory, luoh irradiation producing 
ur aniu*-»t8I t 

3, S«M M I. 

4« The Metallurgical Laboratory requested six standard 

uranium slugs whiah had reoeived tha highest expo- 
sure, in order ta isolate tha higher isotopes of 
plutonium and trans urania oleaamta ■ 

S« This request number eorered the neptuniua»237 re* 

oorerod frost Separation Plant wastes, requested by 
the Hrtallurgieal Laboratory slnos 1 January 1948, 
Two earlier samples vera shipped to the fettallurgloal 
Laboratory on 15 April 1946 and 20 August 1946* This 
naterlal is raluable for studying the properties of 
neptunium and for obtaining inf or nation whioh nay be 
of use in oonneotion with a possible substitute for 
polonium* 

0* The Irradiation of uranlum*»238 was requested by the 

iJetallurgloal Laboratory in order that they night 
study the neutron-oapture oross a a ot ions of U-288 
and U-254* Thess properties are Important in the 
planning of new, high-intensity Piles ■ 

7. Same as 1. 



u* UrtAilvf iut U*r*%**r *• |r*rt4» irui w l i ft 
flhlok wv ^ * tWM of Mil ftfatimit* otf Mftoi 
nl» |H Kni pLatiiiiwUO* ErridlfttiBa *t par* 

utility* ttw •i^pIifyiBfl tJw 



r + — * + «■ — - r *- 



i 



th* iffHH *f lmtfl mrtrtl llMUttttl «& 

MteUlJ In ■■Mtmiirtl !■ «f * awjlliam 

V«d« «xi4a flit h*4 ten y nm< i 

HUl WM r^wiM to *** lfct»ll» t ti»l UW»t*ry 

*f tt* nn lly «f tunUi4 Burp «b*wt 
hi£dy-t«i (*bia* fluid* fr M u» fc» la i Mm HI in with 
thu d#ii|p *f omt Mg^lJi^vtsi^r PI lWi 
II* 9m lrr«41*tl«t *f mm stm *f fUIm m r*quMt»«l 

fcy tte IfetkllurcltaL Utarttat? bMiatt* of tt» dMlrt 
t» *tuiSj tta* propnrtlM of tttlBlvUf ana lit dnay 
* 
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It is quit* likoly that actioiun and lti daeay pro* 

duata oan b« uaad m aubatitutoa for polonium* 

Tho irradiation of uraniua-256 mi raquaatad by tho 

fottallurgloal Laboratory baoauaa of tho doairo to 

atudy tha propartios of uraniun-236* a fraation 

of uraniua>»2oo' roaota with noutrona in tha following 

■anaari 

n o »• 

Tho irradiation of plutonlun-119 waa raquaatad by 
tho itotailurgioal Laboratory boeauaa of tho doairo 
to atudy tha ouoloar proportiao of tha haa-riar lao- 
topoa of alanonta 94, 96, a 96 and. If poaaibla, of 
tho alpha'anltting iaotopoa of alaawnt 9T t whioh aro 
important in tha planning of foturo Pi lea* ffuolaar 
raaotlona aiailar to thoaa raproaantad in tho 
following aquationa ara axpaotad to taka plaoo during 
Irradiation* 

94 M9 + n l .94«*° + o n X _^ 04*+M \ 95*« 

*6™-?-, 96»« 

96*« + a* >9€*4*+ Q nl ,98*^-h o «1 „ 

9,***+ ^--+96*"+ 0 n l _+ 96 MT 
9fl^=& 97 2 « 

Tha irradiation of borylliua nltrido to produoo oar- 
bon-14 by tha following raaotion was raquoatod by tha 




fetsllurgioal Laboratory i 

Carbon-14 ia d«ilr«d for uaa ia laadloal reaearoh* 
Tha irradiation of aluainia»»uraniua alloya of differ- 
ent eoapoaitiana waa raquaatad by tha Clinton Labor a-> 
torioo* Baaauaa it ia planned to uaa thaaa materials 
in tha oenatruation of a naw Pile, it ia naaaaaary ta 
determine tha aztant of ohangea in thair phyaioal 
proper tiee eaueed by neutron irradiation* 
IS. Tha irradiation of lithium floor Ida aaa re quae ted by 

tha tffttallurgiaal Laboratory* Lithiun»6 on nautron 
irradiation produaaa tritiua (hydrogen-8) by tha f al» 
lowing reaetioni 

Quaatitlee of tritiua vara daairad ia ordar ta atudy 
ita phyaioal prapartlaa tod, baaauaa af tha inaraaaad 
damand for tritiua* lithium f luorlda waa aubatitutad 
for tha ragular poiaon ooluana in tha ?ilaa beginning 
ia September 1944* Tharafara« it waa naaaaaary ta 
▼ary expeeura tlaa eomewhat in ordar ta meet aparating 
requlrementa* 

10. Tha irradiation of alamant 95 M1 waa requeated by tha 

IJetallurgleal Laboratory for tha Radiation Laboratory 
at tha Ohivaraity of California* Thia irradiation 
■hould produoa now heavy iaotopaa and tha raaationa 
nay follow tho oouraee outlinod undar 




17* 3 *mple« of irradiated graphite vera requested by the 

Metallurgical Laboratory in order to study changes la 
graphite during oontinued exposure to neutron ir- 
radiation* 

18* The Metallurgical Laboratory requested standard, long 

exposure, poison sings to be used in determining the 
■ass of the isotope of cadmium responsible for the 
high neutren-oapturo cross section* 

19* The irradiation of a sample of mercury sulfide mas 

requested by the Ustallnrgleal Laboratory. The high* 
er isotopes of mercury produced mill be used to de- 
termine neutron-capture eross sections mhioh mould be 



farmed by a series of reactions! 

Eg 80 ! n 1 „ Hg 10 i Kg f0l + a 1 . 

80^ + 0 SO * + 0 80^ 0 

H*** nl_ Hg»0» 
80 0 SO 



20, The irradiation of thallium nitrate mas requested by 

the Mstallnrgisal Laboratory* It mas desired to pro* 
dnoe quantities of thallium-t04 mhlea may be fissic 
able* 

Tl«<\ ul ft* 0 * 
SI 0 W 

Higher isotopes and isotopes of lead mill also be 

obtained* 
tl. fe data* 

It* Ho data* 

2S« Ho data* 

S4« The fabrication of approximately 40 tons of saall 



dianatar unbonded slugs for uss la tha Clinton Pi la 
mi raqusstad by ths Clinton Laboratories ■ 

S5* 3sam as II* Irradiation rsqusstsd by ths Radiation 

Laboratory of ths ttairsrsity of California* 

26, Tha irradiation of antimony to produoo a souroo for 

uso in soat taring sxpariasnts aaa raquaatad by ths 
Oonaral Slaotrio Rssaaroh laboratory in Sehanaotady* 
Hav York* 

ST* Tha irradiation of oalolua in tha fora of oalolua 

03d da ana raqusstad by tha Olintoa Laboratorlas to 
produss high spsaifls aotirity calci um 4B , 

This roquast had not boon approved as of II Dsoambar 
194t« 

26 * Tha irradiation of astallis iron mi raquaatad by 

tha Olintoa Laboratories to produoo high opsolfis 
aatlTity 44 -day iroa-49 and 6-yoar iron-els 

M O H 

lf ra M 

This request had not baen appreved as of tl Da c — bar 
1946* 

St. Tha Irradiation of phosphorus in tha form of phos- 

phorus pentoxlde aas raqusstad by tha Clinton 
Laboratorlas to produoo phoaphorua-SS ahloh is da* 
slrsd for uso in nodloal reoearoJu 




In addition, * fM» apaoial iampl«a hart baan handlad 
without Hanford Raquaat Huabara* Many saaploa of 
irradiated graphita vara sont to othor oltat for 
tooting in ragard to probloaa oooountorod in tha 
oparatioa of tha Ranford Piloa* Sanplaa of plu- 
tonluaHU9 and uraaiun* anriohad ia uraniuaHUM* vara 
ohargad into ohannal 2874 of tha 10O-B Pi la on XT 
Saptambar 1944 and dlaohargad on IS April 1941 (for 
aoro inforaatien, aaa Haaf ord Baquaata Aabar 12-A 
and 1M)i Saaploa of radloaotiro iodina Kara baan 
oolloatad by ■orubbiag tha itaok gaaoa in Building 
899 • Thaaa aanplaa nam ahippad to Ollntan Labcra* 
torloa. Sanplaa of regular irradiatad natal aelutloa 
and antraation waata nam ahippad ta tha afetallurgleal 
Laboratory on 81 Iferah 1948. It ana axpaatad that 
•ora inf oraation oould bo obtalnad an tranauranla 
elanenta whieh oonld bo uaod in nodifloationa far tha 
Haaf ord proooaa* 



SliCTIOI 6 - OPERATIONS RECORD 



5-1. Start-up Procedures. • A brief desoripticm of the prooedure 
followed in the initial start-up of the individual units of the oper- 
ating plant is related below i 

a* Mstal Fabrication and Testing Area , * Start-up opera* 
tions in the Metal Fabrication and Testing (300) Area were relatively 
simple* Operating supervision and personnel were used in oonjunotion 
with construction personnel in the fabrication of the initial charge of 
feed material for the Piles (See Par. 4-2), Prior to this work all 
equipment in this area viae tested and identified by construction per* 
sonnel. The last buildings in the 300 Area to be completed were ao* 
oepted by Operations on 19 January 1945 (See Vol* 5)» 
b # Pile Areas. 

(1) 100-B Pile. 

(a) Preparation . » By June 1944 , test procedures 
had been completed for suoh equipment as perisoopes for viewing radio* 
active areas, communication systems , uranium slug charging and dia* 
charging equipment,, helium purification and circulation, uranium slug 
storage and transfer equipment, and tha horisontal oontrol and shim rod 
apparatus (See Par. 2*3). The Technioal Department had made subs tan* 
tial progress in establishing procedures and tentative standards for 
charging of uranium slugs, and for calibration of the horisontal 
oontrol and shim rods of the 100-B Pile. The effects of uranium dis* 
charge schedules, uranium charging. Pile power levels, and numerous 
other considerations had been estimated for forecasting manufacturing 
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operations* In aocordanoe with the possible neoecBity for an aooe leg- 
ated program produoing two kilograms of plutonium in the shortest pos- 
sible tine, studies relative to the many fact car a entering into auoh a 
program had been substantially completed by July 1944, By August 1944, 
the aooelerated program had been abandoned in favor of the original 
plan of obtaining the maximum plutonium production over an extended 
period of time, rather than the earliest possible delivery of the small 
amount* By July 1944, scientific and specialised personnel had arrived 
at Hanford from the Hstallurgioal laboratory of the University of 
Chicago and from tho Contractor's main office at Wilmington, Delaware, 
These men were available as consultants in nuclear physios, heat trans* 
fer, and other related fields during the remaining preparatory stages 
of the work and until normal operations were assured, 

(b) Operations , » Final preparations far starting 
the first Pile were in accordance with the comprehensive instructions 
incorporated in the extensive sets of Operating Standards and Operating 
Procedures which were prepared at Hanford to cover the full soope of 
the work. The Operating Standards (See App, 0 9) provide the limits of 
toleranoe for each of the hundreds of conditions encountered in Pile 
operati cn| the Operating Procedures (See App, C 7) provide specific 
instructions relating to all phases of Pile operation. During the 
months of August and September 1944, and concurrently with the similar 
work conduoted on the electric, steam, and water systems of the 100-B 
Area, final preparations, cheoking, testing, and calibration of the 
Pile and all appurtenances were continued. The Operating Department 
accepted full responsibility for the 100-B Area, including some 
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relatively minor oonstruotion work taken over from the Construction Di- 
vision, ai of 13 September 1944. This construction work Inoluded elim- 
ination of serious vibration in the process water pump piping system 
and final alterations to the refrigeration equipment for helium purl* 
fioation. Charging of the 1QO-B Pile with the necessary aumay slugs 
was aooamplished prior to 12 September 1944 s Charging of the uranium 
slugs was started at 1750 hours on IS September, using the highest 
quality slugs from the '.fetal Fabrication and Testing Area production. 
A ohain reaction was established with no water in the Pile when 400 
tubes had been charged at 0*30 hours on 15 September (dry oritioal). 
Charging was continued and the establishment of a chain reaction with 
water flowing through the Pile was noticed on 18 September at 1730 
hours when 888 tubes had been charged (wet critical). It was oelou- 
lated that approximately 834 tubes charged in the prevailing pattern 
was the actual wet oritioal loading. 903 tubes were oharged by 0600 
hours on 19 September. Shortly thereafter, excess ire lost of pressure 
of the water flowing through two tubes necessitated discharge of the 
uranium slugs from these tubes and replacement with dummy slugs, leaf* 
ing 901 tubes oharged with uranium slugs. At intervals during and 
after the charging of the Pile, the neoessary measurements wore taken 
to determine operating characteristics of the Pile and auxiliaries 
(See Par. 5-2 )• In general, the results proved that the installations 
satisfactorily fulfilled the conditions imposed by the rigid operating 
and safety requirements of the transmutation process. Production 
operations in the 100-B Pile were started at very low power level at 
2248 hours an 26 September. At 0140 hours on 27 September, the power 
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level was increased to nine megawatts, followed by gradual loss of 
reaotivity due to what was later determined as xenon poisoning (See 
Par. 4-3 )• 3y the end of Ootober 1944, the 100-B Pile had been oper- 
ated with 901, 1003* 1128, 1300, and 1500 tubes oharged with uranium 
slugs* Under these oonditions power levels of approximately 1*6, 17, 
30, 60, and 90 megawatts, respectively, had been attained and data ool- 
leoted to permt determination of Pile operating characteristics, The 
establishment of full-rated flow of water through the Pile, together 
with the absence of any film formation on the slugs or oooling tubes 
during operations to that time, indicated that engineering design and 
construction of all water facilities were adequate (See Par. 4-4). 
The freedom from slug jacket failures in the Pile was enoouraging and 
was indicative of the soundness of the canning operations and of the 
policy of rejecting all canned slugs except those of the highest at* 
tainable quality* The incorporation of substantially greater uranium 
and control rod capacity than was originally believed neoessary in the 
Pile structure had proved to be the controlling faotors in approaching 
design power levels* It was believed that only relatively minor alter* 
ations, or modifications, to Pile appurtenances, or contributing pro- 
cesses, would be required to attain design operating capacity. This 
belief has since been proved to be entirely justified* The greater 
part of the month of November 1944 was devoted to operation of the 
100-B Pile, oharged with 1500 tubes, at a power level of 90 megawatts* 
Operations were stabilised during this period to oolloot complete data 
relating to all Pile oharaoteristios* This was neoessary to establish 
a sound polioy for additional Pile charging and to permit reasonably 
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oertain forecasts of plutonium produotion* Toward the end of November 
1944, oharging of the 10O-B Pile was continued in increments, with 
power levels increased aa rapidly aa knowledge of the prooess per* 
mitted. On 28 December 1944, the Pile was charged to the full oapaoity 
of 2004 tubes and, on 4 February 1945, the rated power level of 250 
megawatts was attained. The oharging of the last 500 tubes was delayed 
purposely until the 100-D Pile had been oharged dry to its full 2004 
tubes to make oertain that the vortical safety rod neutron-absorbing 
oapaoity was adequate to hold the Pile reaction in the event of loss 
of water* 

(2) Comparison of the Three Manufacturing Piles, • 
tfith minor differences, each of the three manufacturing Piles (100-B, 
10O-D, and 100-F) was placed in operation in substantially the sane 
manner* The primary difference was in the time required to charge 
each to ita full uranium capacity of 2004 tubee and to attain rated 
power level* This timing is illustrated in the following tabulation! 

Date Date Date Date 

Start Charg- Complete Plaoed in Attained Rated 

ing Uranium Charging Operation Power level 

Pile Slugs 2004 Tubee 



100-B 13 Sep 1944 28 Deo 1944 28 Sep 1944 4 Feb 1946 
100-D 5 Deo 1944 10 Deo 1944 17 Deo 1944 11 Feb 1946 
100-7 15 Feb 1945 19 Feb 1945 25 Feb 1948 8 Mar 1945 
The plutonium manufactured in the Piles is related to the power level 
at whioh the Piles are operated and the time during which the Piles 
operate at any given power level. For Ilanford operations, thie 
power-time relation is expressed as megawatt-daye* One megawatt-day 
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of Pile operation under all Hartford conditions ultimately will produce 
approximately 0*91 grams of plutoniua ready for delivery to the Los 
Alamos site, at whioh final processing and assembly are accomplished* 

(3) Pile Discharging. - Discharging operations for the 
manufacturing Piles were scheduled to make available to the Separation 
Plants uranium slugs of progressively increasing plutoniua content* 

- 

although the 100-B Pile was not fully charged until 88 Deoenber 1944, 
the first discharge was completed on 28 November 1944 « This consisted 
of 8.8 short tons of uranium whioh had been irradiated for a total of 
818 me gawat todays, using the theoretioal f to tors available at that 
time, the plutoniua oontent of this discharge was oaloulated as about 
196 grams* Cumulative megawatt-days in the uranium discharged from 
each Pile and the total for the three Piles are plotted separately, 
together with oumulative tons of uranium discharged (See "Top Secret" 
Appendix)* 

o* Separation Areas * — The start-up operations in the ' 
Separation Areas are covered in the following steps I 

1* Sun-in s testing, identification, end calibration 
of all process equipment and instruments was 
accomplished by both operation and construction 
personnel • 

8* All process equipment was flushed with water which 
was run through the equipment, following operational 
proaess steps* 

8* Ghemioal runs were made through all prooess equip- 
ment except that used in the ooating removal and 
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metal dissolving steps, using all process chemicals 
and following operational procedure* 

4* Trial runs were made through the entire process 

using metal that had not been subjected to the Pile 
process ("dead" metal)* These runs included all 
steps in tho prooess* 

5» Trial runs were made, repeating dead metal runs and 
using tracer anoints of radioactive materials* 
Radiochemical methods of analysis were used on these 
runs* 

6* Normal process rms were begin, using enriched 
metal from the Piles* 
5*8 • Significant Developments, - The following account desoribes 
briefly the neat important developments in the operations history of 
the Hsnford Engineer lforks beginning with the first quarter of 1944 and 
continuing through 31 Oeoember 1946* 
a* 1944 

(1) Canning of Mstalllo Cranium Slugs* • By July 1944, 
a sufficient quantity of acceptable slugs had been canned for charging 
tho 10O-B Pile* During August an improvement introduced in the panning 
procedure resulted In a marked improvement in the quality of oanned 
slugs* The temporatures of the brents, tin, and alumlnum*»silioon baths 
were lowered by about 50 degrees Fahrenheit, «?-*•» the tin bath tem- 
perature was reduced from 1148 degrees to 1100 degrees* During the 
next month a further improv e ment, in which the canning process was 
modified to eliminate the hydra ulio presses, resulted in substantial 
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improvaiamta in the quality of the canned slugs (See Par. 4— 2 ), 
(2) Pile Areas* 

(a) 10O-B, * This area was aocepted by the Opera* 
tians Division in August, except far certain work remaining to be done 
by the Construction Division and scheduled for the period from 28 
August • 4 September and about IS • 22 September* All testing, in* 
spec t ions, and preparations were completed in the Pile except for 
those whioh oould be done only after charging the Pile* The actual 
charging of uranium slugs into the Pile was started at 1750 hours on 
13 September • The dry critical condition was obtained with 400 tubes 
charged with 32 slugs apiece at 0230 hours an 15 September and the wet 
critical condition was passed when 834 tubes had been charged on 18 
September* 3y 0500 hours on 19 September* 903 tubes bad been charged* 
Subsequently two channels were unloaded because of excessively high 
water pressure loss* The production of plutonium was realised at 2248 
hours on 26 September* The Pile was operated at various power Is re Is 
between this tints and 20 December when it was taken out of service to 
complete charging to the full 2004 tubes, and a power level of 150 mega* 
watts was obtained on 2$ December* The first enriched slugs were dis- 
charged fro& the 100-4 Pile on 28 November* 

(b) 100-D. - Pull responsibility for the Pile 
Building was assumed by the Manufacturing Division on 27 ilovenfeer and 
final inspection, testing, and preparation of all facilities for in* 
itial charging of the Pile was oomiaenoed* The completed area was 
turned over to the Operations Division on 5 December, All 2004 tubes 
were charged with 35 slugs per tube by 10 December, and production 
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operatloae were itorted at 1111 houra on 17 Deoeabor. By IT DiOMbtr 
the Pila power had reached ISO aogowatta. 

(») Soparatloa Aroae . 

(a) 100- I . • The Operatioaa Dlrialea aooeptod fall 
reapoaalbility far tha Soparatloa Plant oa • Ootobor* friar ta thia 
date, testing of all fool lit loo la tha Saparatlam lull ding under iln- 
la%ad operating ooadltlaae had baas aarrlad out by tha laaafaeturiag 
Diriaiea aaalatad by Coaatraotloa Perieaael. M Irradlatod araaiea 
■lag* fraa tha Ollatea Laboratoriee PI la aero received at Aaford far 
aaa im traoar raae la ohaoklag tha parfaraaaaa of Saparatlaa Building 
praaaaalag equipaeat. Tha flrat oarlohad araaliai olega fraa tha 100*1 
Pila Araa wore dieaelrod la tha Saparatlaa Balldlag aa It Daaaabar. 

(b) 100-0. - Oa It Dooaabor, tha aatira Saparatlaa 
(100-*) Area, laaladlag Saparatlaa (100-0) Plaat aad tha Zaalatlaa 
(181) Balldlag, aaa aooaptad by tha Operation- Dlrialoa. 

(a) 100*1. - Tha Oparatloaa DlTialaa aooaptad fall 
raapoaalbility far thia araa la leraebor, whloh waa aada roady far tha 
arrival oa 4 Dooeabar of tha flrat oarlohad ureaiaa froa the Pila Araa. 

(d) Iaalatloa Building, - Thia balldlag aaa takaa 
oror by tha Operotleaa Dlrialea oa IS Dooaabor* 
b. 194S, 

(1) latabllehneat af aatira Preeeaa . • By tha aad of 
January 194S, tha aatira praaaaa far tha aaaafaotara of plutoaiua had 
booa proved froa raw aa to rial ta flalabed produot . Althoegh a oon- 
aidorabla mabir of iaproreaeate aad rof laaaeata roaalnod ta ba aada 
la tha aaay prooaaa atapa aad la tha aaapllag aad aaalytlaal proooduroe. 



the results to this time were noteworthy* 
(2) Pile Areas * 

(a) 100-B. - The 100-B Pile attained the rated 
power level of 250 megawatts on 4 February* During January the in- 
itial test purge of the prooess oooling tubes was carried out in an 
attempt to reduce formation of film which was resulting in excessive 
pressure drop* along the tubes* This purge was suooessful and estab- 
lished the fact that a satisfactory method of removing film was avail* 
able* Prom 11 Deo ember to 29 December, the 100*B Pile was shut down 
for maintenance purposes* inspeetion of vertical safety rod thimbles* 
and installation of sore ens on prooess water risers* 

(b) 100-D. • The Pile reached the rated power 
level of 250 megawatts on 11 February* In accordance with a proposal 
from the Contractor, dated 9 April* the power level was raised to a 
maximum value of 280 megawatts at 0805 hours on 9 June* In August the 
power level was reduoed again to 250 megawatts* and by 30 December had 
been reduoed to 225 megawatts* 

(o) 100-F* • The Pile Area was aooepted by the* 
Operation* Division on 10 February (See Vol* 5)* The full 2004 tubes 
had been charged with 55 slugs each by 19 February and production 
operations were oommenoed at 1247 hours on 25 February* with the Pile 
attaining its rated power level on 8 Haroh 1945* The operating level 
of this Pile reached a maximum of 280 megawatts at 0915 hours on 11 
August but was subsequently reduoed to 225 megawatts on 24 August* A 
further change in power level ooourred at 0950 hours on 19 December 
when the level was raised to 250 megawatts because of the maintenance 
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shutdown at the 100-B Area, 

(3) Separation Areas* 

(a) 20O-T. - The processing of the first enriched 
uranium slugs froa the Pile (100-B) Area had established the fact that, 
with only minor alterations » the produotion oapaoity of the Separation 
(221) and Concentration (224) Buildings was at least equal to the rated 
oapaoity. Figures made available during February indicated that the 
over-all yield through the Separation (200-T) Plant ems 74. 4J*. The 
measured loss of plutonium through processing was about 13J» f the re* 
mainder of the discrepancy being due to sample analytical difficulties 
and hold-up of plutonium in many parts of the system* 

(b) 200-0* • The final checking of instruments and 
equipment was completed during January so that the water, chemical, and 
other preliminary prooess runs could begin in February* 

(o) Isolation Building, • The first concentrated 
plutonium was received from the Concentration Building on 16 January , 
so that isolation processing started an the following day* The first 
plutonium resulting from Hanford operations was transferred to the Are* 
Engineer by the Contractor on 2 February and then transferred to tibe 
Consumer on 5 February* A complete assay of this shipment was received 
and results indicated that the material was entirely satisfactory* 

(d) 200-B , - The Separation Plant was aocepted by 
the Operations Division on 11 February (See Vol* 5)* 171th the accept- 
ance of this plant* all manufacturing facilities at the 'Hanford Engi- 
neer tfbrks were completed by the Construction Division* The .Taste 
Storage Tanks of the abandoned Separation (200-C) Plant, however, were 
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not yet ooimeoted to the 200-B system, Because of the additional 
waste storage capacity , it was planned to use the 200-B Pleat as the 
second Separation Unit rather than the 200-U Plant* The 200-B plant 
was placed in production on 10 April 1946* 

(4) Plutonium Specifications. - Conferences relative to 
plutoniuB specifications were held during the period 18 to 20 February 
with representatives of the Consumer. It was reported tint the first 
batch of material was satisfactory and within the tentatively estab- 
lished limits for itipuritles, except for silicon in the form of sus- 
pended solids, chromium, and nickel* It was expected that silicon 
would be materially reduced as Henford operation* proceeded. Since 

the mounts of ohromlum and nickel were not harmful, the limits for 
these impurities were increased. At the end of April a oonferenee was 
held at the Metallurgical Laboratory to develop plutonium specifica- 
tions more fully, Biia oonferenee was attended by representative! of 
Han ford, the Metallurgical Laboratory* and the Consumer (See Par* 3-4). 

(5) Metal Fabrloation and Testing Area , * In January, 
the Operations Division acoepted from the Construotion Division the 
facilities for extruding uranium billet! into rods. Production opera- 
tions were on a developmental basis until the latter part of the month, 
due to difficulties with the furnaoe, extrusion press, and appurte- 
nances. This work was done by the Revere Copper and Brass Company at 
Detroit until 26 November, at whioh time operations at that location 
were discontinued. The stripping and reoanning by the standard process 
of the 152 tons of unbonded slugs prepared as en alternate oharge (See 
Par. 4-2) was begun on a small scale during the month of July. 
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(6) Secondary Produot Manufacture. • In accordance 
with a decision made during conferenoea held from 18 to 20 February 
relative to the produot ion of polonium, effeotive manufacture of 
poloniua was started on 9 *Saroh when eaoh of 2 tubes was charged with 
140 pounda of bismuth slugs in the 100-B Pile. Two additional tube* 
in the 100-D Pile were charged with 140 pounda of bismuth eaoh on 16 
March. Three irradiated bismuth sluga ware discharged from the 100-B 
Pile and sent to the Monsanto Chemioal Cozapany at Dayton, Ohio, on 17 
U&roh for assay of polonium oontent for correlation with Pile calcu- 
lations in estimating future polonium production* The first quantity 
of irradiated bismuth was discharged from the 100-B Pile on 26 April* 

(7) Fiah lab oratory. • A fish laboratory was oon- 
struotad in the Pile (100-F) Area by the Construction Division during 
the month of "Jar oh. This laboratory was built, at the request of 
speoial consultants at the University of Washington (See Vol* S) and 
the Seattle Engineer District, to permit special investigations on the 
effects of Hanford effluent water on fish life in the Columbia Hirer* 

(8) Studies of Heavy Isotopes* • It was agreed during 
March that 500 milligram samples of plutonium from Hanford produot ion 
would be shipped to the Hrtallurgloal laboratory at Chicago for anal* 
ysis of heavy isotopes formed in the Pile prooess* During this month, 
a speoial run was completed in the Separation (200-B) Plant to o ono an- 
tra te small quantities of neptunium-237 for studies at the £2atallurgi<* 
oal Laboratory* This material was shipped on 25 April* 

(9) Refrigeration of Pile Cooling Jater. - On 20 April 
the refrigeration plants in the Pile (100-D and 100-F ) Areas were 
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placed in operation. At that time the river temperature had risen to 
about ten degree* Centigrade. The refrigeration systems were operated 
to hold the ohllled water entering the Piles at about seven degrees 
Centigrade* This was discontinued an 8 October when the river eater 
temperature had dropped to a point at which refrigeration was unneces- 
sary* 

(10) Blistered Slugs » • Blistered slugs were first die- 
oovered in a group of high-exposure slugs die oh (urged from the 100-B 
Pile on 30 October* 

(11 ) Baoroaaod Deeay Period * • During Deoember it was 

decided to inorease the period of decay it or age, prior to separation 

processing, from 35 to 60 days to permit longer decay of radioactlTS 

gases* Radioactive iodine was detected in sagebrush as far away as 

80 miles from Qanford* There was no oonoern in regard to human ooou- 

paney of the region but there might be some danger to animals grasing 

on aontamlnated foliage* 

(22) Waste Storage* * Work was started in Deoember to 
■ 

oonneet the Haste Storage Tanks in the 100-0 and 200-U plants to the 
waste lines from I0OHB and 20G-T Separation Plants* respectively* 

(13) gritloal ifcss* • As a result of studies and ex- 
periments a end uo ted by the Consumer at Los Alamos* Hew Mexico a studiss 
at Hanford* and a oonferenoe on 27 • 28 April* attended by representa- 
tives of Hanford and Los Alamos* the oritioal mass of plutonium for 
separation processing had been determined within working limits* 
a* 1946 

(1) Pile Power , • On 1 January* the power level of the 
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100-F Pile was lowered from 250 to 225 megawatts, and was lowered from 
this lower level to 200 megawatts on 15 larch. The 100-D Pile, whioh 
had been operating at 226 megawatts, was raised in power level to 250 
megawatt ■ on 16 Mar oh. 

(2) 100*8 Pile. • The 100-B Pile (See Par. 4-?) was shut 
down on 19 Mar oh, as a result of the decision reached a few days earlier, 
so that all three Piles would not reach the end of their useful lives 
simultaneously. The work of placing the 100-B Pile in stand-by con- 
dition was essentially completed on 6 May. 

(3) Eapanslon of Pile Graphite* • A tube near the top 
center of the 100-B Pile was traversed during the month of January and 
the difference in elevation between high and lav points was 1.7 inches* 
The difference in elevation of a corresponding tube in the 100-F Pile 
was 1*0 inch. By July the difference in elevation between high and low 
points of the tube near the top center of the 100*0 Pile was 2.1 
inches* This represented an increase of 0.5 inches since February 
1946. By August 6, this increase had become 2*16 inches* 

(4) Change of Contractor. • The General Sloe trio 
Company assumed the responsibility for the operation of the Hanford 
fiiglneer •forks at 0001 hours on 1 September 1946. 

(5) ilaste Storage . * Connections were completed for 
transferring wastes from the 200-B and 200-f Separation Plants to the 
iwtste Storage (241*0 and 24l*U) Areas, respectively, and the first 
waste was Jetted from the 200-T plant to Area 241*U during the month 
of February. During March, the first waste was jetted from 200-B 
Separation Plant to the tfaste Storage (241*0 ) Tanks. Construction of 
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a by-pass line to jet Concentration Building waste to tanks in the 
Taste Storage (241) Areas was begun on 28 August (Soe Par* 4—9), By 
the end of the year it was apparent that additional waste storage 
facilities vrould be necessary in the 200-E Area by about 1 December 
1947 , and excavation for these waste facilities was begun on 10 Deoem- 
ber 1946* 

(6) Blistering of Uranium Slugs , • Oast uranium slugs 
were charged into 26 channels of the 1QO-D and 10O»F Piles during the 
month of April as part of the experimental work on the blistered slug 
program (See Par* 4*11 )• Three of these channels were discharged 
during August and preliminary examination indieated that oast slugs are 
at least as susoeptible to blistering as are extruded slugs* During 
November, rolled uranium rods were fabricated into slugs for charging 
into the Piles in hopes that this type of metal would be less susoepti* 
ble to blistering than extruded slugs* 

(7) Redox Solvent Extraction Prooess , • A group was 
formed in the Contractor's organisation to study the feasibility of 
the Redox Solvent attraction Prooess (See Par* 4*14)* 

(8) Life of Manufacturing Piles* * The General Electric 
Company submitted an estimate on the expected life of the Production 
Piles in October 1946 (See "Top Secret" Appendix)* 

(9) Four- Inch Slugs* • To obtain information on the 
feasibility of extending the life of the manufacturing Piles by the 
use of four-inch slugs (See Par* 4-6), three prooess tubes in eaoh of 
the operating Piles were charged with four-inch slugs during the month 
of Ootober 1946* 
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(10) Inventory , • An invent ary of all uranium, in» 
eluding uraniurai»235j th.oriun.j and plutoniura on the site was made on 
31 December 1946. This was a physical inventory with the exception of 
material in the Piles, deoay storage basins, separation plants, and 
iraste storage tanks* 

5~3» Production and Delivery of Products* • Production figures 
for the various stages of the Ilanford prooess are included in the "Top 
Seoret" Appendix, together with an outline of the methods used in de- 
livering product* 
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fl»l ■ Qanar al« • Production at Hanford w haadleappod by tha faot 
that oxporinontation, la aany ln»t«n«— , had not p r oooo dad far enough 
ta daalda dafialtaly an tha boat ohanloala for a siwa pur peas. This 
■ituation, of naooaailo/, aonplioatad praouranaot of ion of tho mha> 
tlal notorial* • Purthar difficulty vas o*ua«d by tha huga quant it las 
of aany of tha itaas inrolvsd and* in aana aaaaa s tha laok of produa* 
tioH vas aa aridont that 1% vaa naaaaaary ta oonatruat naw faalUtiaa 
at vandors* planta to aatiafy roqalrano nta» Ikvjor ohanloal plants 
vara, for tha graatar part # loaatad U tha East aa that transportation 
and tha quantity af aantalnora roquirod far various produats ana a oan* 
aidarabla fnatar in pruuui —at. Pra uui ana ut of a annbar of alassiflad 
itaas, anah as uranium natal, far dalltary ta Sanford Englnaar Worst 
was armngad by tha Manhattan Diatriot Qffiaa at atdlsan Squaro Iran* 
lav Tark (8oa Book TXI)« Bans of tha itans nara shippad against lohod- 
ulas shoving nanthly raqulransntai othars vara ahippad only *s dafi- 
nitaly raqulaitlanad, though aohadulas af oatiaatad roquirsavnta vara 
furaiahad by tha Prajaat ta asaist in ragulating rata af nanufasturs* 

8-1. Proouronvnt of olaaiifiod Mttorlals* • Tha irodaation Qan» 
tral Sootion vas rosponsibla for tha proouranmnt of olasaifiad aa taring 
■uah aa uranluv natal, fron tho Madia aa Squaro Aran af tha ntahattan 
Distrlat and tha aniataaanaa af ooatral roaarda of olasaifiad antarlals 
rooolvad and ahippad off tha Prajaat* All ■hipping deounaats applian» 
bis ta olaaalfiad natarlala vara praooasad through this aoatlon* 4 Can* 
traator'a daily and nanthly natal aaoauntability roporta and raaards 
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hawa bMB aadltai for Mourooy, proprlotyt and font* Tbooo rep or ts aai 
rNsrti MnnI a datallai aaoaaatlaf fir tha uraaloa usai tm tha ooa» 
duot of tha work ani war« rooorcoa far «*a im« alaata nia» t Only 
that aatal ahlah la finally ahmr#A into tho aaaufaoturlag PilM «M 
eoooldaroa prodtaatWa ani all othar raaalaiaf, aatal la tha fora af 
for**, tar nine* # alMdcja # M t H a a , aai alsaalaf aolutlom aaa o ouaot tai 
for ahlpaoat ta othar location* shara tha notorial la rssorhai a ta ap» 
paar aaala la tha font of nraalua blllota* Control aaoaaata hava baaa 
aalatalnai for uraalan* alaasllansaaa alaaalflai aatarlala 0 polanlw* 
ahlpnanta af plutanlfa othar apsslal aatarlalo a aai tha radian aanraas 
uaod la tha Cootraator'a Taohnloal aai flaalth Inatraant Dapartaanta* 
**** fE22M2£3& f£ gaggl^l aatarlala» - All aoraal pwahaalng 
ana aarrlai oa by tha Contractor aai tha Aroa Bn^Lnaar'a Qffloa la aa* 
aardanaa with Claoaraaaat ragalatlaaa* by raojaaatiag aaaosaary bias aai 
by aaari of • roars ta tha bidder affarlag aaat ad v t atsas sai taraa* 
Boost da aai oarraat fllaa af anah parshaaa* aara nftlatalaad la tha 
rarlaao froaarlag aaatlaaa with •oaploto Intarahanaa af iafaraatloa ba» 
tasan than. Expediting aaa aarrlai aa by tha lailrldoal proaaronsan 
aastlsaa aa or aara oriciaotlat tharola. aai la oaaoa of aaai far apa* 
alal priority aatloa, tha Aroa angfnaar's Motor lal aai Kqulpnant Gaa» 
trol Sootloa aaa adrlsad aa that apprsprlata aotloa oeuld ba obtalaad 
through tha waohlaftoa Llalaoa Off las (fas Tel. •)• Rooolrlag raparts 
for aatarlal arriving oa oaah ordar aara laaorporatoi la oash ardor 
flla and* ahaa salivary aaa aonplotod, tha ordor aaa roaovod ta aaa» 
platai oroar fllaa* 

a« Agonojpa* 



(X) Wllnlngtaat • Proouronont at tho Oentraatcar'a 
ftLlnington Off lea woo o oof laid largoly to oontraota Tor oaaontlol ahon* 
loala and apaolal noons on a ymmrlj roqulr— ont baaia* and to apot pur* 
ohaaas of ohoadoala that oould not bo purobaaad an tho iMt Coast by 
tho Cantraotor*o Projoot Production Offloo* Tho boolo of tho oontraot 
quontitloo wnro ootlaotoo of nauthiy roqulronoata ao furnlahod by tho 
Projoot operating forooa a but ooatraota lot oa a yworly roojulronon* 
baala atlpulotod that ahipnonta vara to bo nado only on Projoot ardora 
oa roaulaltionod by tho iron Sopor lntondonta* 

(1) flold» • Proouronont far production ot tho Projoot 
laTOlrod tho Contractor v o Ptarohaalag DiTloloa, Including tho Priori* 
tioo, Bxoooc amtorlala* and Expediting lection, and tho Beaoatial 
notorial* Sootloai tho aoToraneat Procureaont Seotloni tho Hktorlal 
and Bqulpaeat Control Sootloai and tho Production Oontroi Section* 
Tho Iron Baglneer'a ftaglaoering Dlrlaloa with tho Cantraata and Clalna 
Sootlaa ■aparrlood plaalng of aontraeta and anbaoatraota • 

b* eothod. • SooulaltloaB far roquli aaaata orlglaatad In 
tho various arooOf eppreved by tho verioac ■uporlatondanto s ar fron 
tho narohooao and Stooh Control Section* Thla section «aa oatabUahod 
oa a oloorlng house for roo^ulrononta Ifcet ooro loanon to acveral erooo, 
and a aJaJana a took oenaldorod ■offloioat to take ooro of plant ropalra 
and roplaoononto for' a porlod of thirty to alnaty daya ana carried* 
In thla way aany aaall reouialtlone fron tho flold woro tahon ooro of 
fron tho warehouse on tho Project and proouronont waa rollotod of 
plaalng aunoroue aaall ordero* Tho Stock Oontroi Section a loo re* 
Tlowod oxeeaa notorial lioto and requisitioned a took requirenenta, fa 



far as pose iblo^ from excess shown available* The requisitions re* 
oeived by the Contractor's Purchasing Division were reviewed by the 
Government Procurement Section and trie Material and Equipment Control 
Section, Requisitions, containing Treasury Procurement Schedule items 
were :narked for referral to the Government Procure raent Seotionj and 
requisitions containing items best obtained from Government supplies, 
or which were to be purchased through Government Central Procurement 
Agencies, were so designated for referral to the Material and Equip* 
ment Control Section* All requisitions were then returned to the Con* 
traotor's Purchasing Division for orderly distribution, either to their 
buyers, the Government Procurement Section, or Control Section for neo- 
essary aotion* The Contractor's purchase orders were known as PHX 
orders* The Government orders based on Contractor's requisitions war* 
designated as OHSff orders, those based on Government requisitions as 
HBT orders, and orders plaoed on G overnm ent Depots were designated as 
Requisition 45-144-1 and up, serially* The 45-144-1 was the station 
number of this Project and the serial number represented the order 
number* The Control Section was given a block of these numbers froa 
1 - 1500 for procurement of materials from Government Agenoios and 
transfers of exoess materials* Classified orders vised by the Produc- 
tion Control Seotion were designated as OCT- 10, 000 orders, numbered 
serially* TThen procurement could not be made through vendors by either 
the Contractor or Government Procurement Seotion, the requisition was 
referred to the Control Seotion for procurement froa Government supplies 
or from a source located through the .Vaehington Liaison Office or the 
7 .Var Produotion Board. The Control Seotlon t aside from its proourement 
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of materia 1b and equipment from iovernraent Agencies as wall as exoess 
material*, was responsible for proper extension of priorities, issuance 
and authentication of all routine Project ratings, and maintenance of 
the <ar Jepartmont register of all ratings issued, together with main- 
tenance of official files containing copies of certificates issued* 
This section advised the Area Engineer of special action needed with 
regard to requirements for maintenance of civilian morale and, upon 
approval, requested appropriate action through the Washington Liaison 
Office • The Control Section set up a system for check, boiii on procure* 
ment and deliveries of supplies of essential materials, to stake certain 
that production would at no time be delayed. Confidential monthly 
reports were furnished to the Area Engineer's Area Supervisors for their 
information and guidance, giving the status of materials on hand in eaoh 
area, the amount on order, and the estimated consumption for the next 
period* The information was kept current by continuous check of con* 
tracts, revisions thereto, re quia it* n» t and receiving reports, and by 
liaison with the Essential l!aterials Seotion of the Contractor. 
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SECTIOH 7 - PLAHT SAFETY 



7*1. General * - The aafety program of the Hanford &gineer Rorks 
functioned with the Contractor 1 ■ Safety Department, making all aotual 
correotiona and auggeationa through the Central Safety Committee* The 
Area Engineer's Safety Department acted in an advisory oapaoity and was 
notified of all activities and happenings • fimttera of polioy wers die* 
ouaaed with the Area Kngineer's Safety Department and, if neoeaaary, 
were referred to the Area Bhgineer for deoiaiona. Monthly reports of 
nan -hour exposure and aooident experienoe were submitted to the Man- 
hattan Distrlet Offioe (See Book X, Vol. 11). 

7*8 • Contractor' a Safety Organisation and Duties* - The Hanford 
&>gineer Works Operations Safety Program was organised to funoti on not 
as an individual apeolalised program, but as a program within eaoh eeo- 
tian of the Project, oovering all phases of the work* The method used 
to produce the desired program was to e a tab 11 ah a aeries of oomodttees 
throughout the entire organisation, each committee oonsiatlng of persons 
working within a oertain seotion* Safety problems were discussed within 
the committee and routed to the Central Safety Committee for further 
diaoueeion* The Central Safety Committee oonaiated of all Department 
Heads, with the Assistant Plant Manager as Chairman and the Direotor of 
Safety as Secretary* The duties of the Central Safety Committee were 
to dieoues all problems and methods of operation and draw proper op- 
erating procedure a for eaoh phaee of plant operation* Problems dealing 
with apeoifio types of operation were dealt with by the department most 
olosely concerned, then routed to the Central Committee for discussion* 



The procedure nu dram qp, aanoti nod by the oanmittee and routed to 
all areaa oonoarnad, The idea behind thie type of program was to have 
all neoeaaary procedures isausd from the group of peraons most olosely 
oonneoted with aaoh particular operation* This method did away with the 
neoeatlty of one group specialising in aafety prooedurea for all types 
of work. The program funotioned in auoh a manner that aaoh aeetion was 
oonaoioua of ite responsibility for safety and proper operating procedure* 

a* Safety Dlvlalon* <•> The Contractor's Safety Division eon* 
■ iated of the Director of Safety and Fire Prevent ion and four aafety 
engineers* An optical inspector funotioned in all areas and made peri* 
odio oheoka of all aafety glasses and goggles* The various sections of 
the Safety Di-rlaion and their dutlee were aa follows 1 

(1) Industrial Section* » This aeetion operated la eon* 
junction with the Central Safety Committee and its eubcooaittees in the 
capacity of teohnioal asaiatant. The prooaduraa and recommendations 
iaaued by the Central Safety CoaaUttee were reviewed by the Indus trial 
Safety Seetioa which made applicable suggestions* Safety nestings were 
held independently by each operating section, but the safety engineer 
could be 0 ailed on for assistance in preparing or formulating policies 
of the meetings* A ayatem of written auggeations was used wherein the 
working individual aubmltted a written report on oonditlons which he 
felt were not proper* Thais auggeations ware routed through the safety 
engineer and pasaed on through supervision* If the suggeation merited 
further study, it was routed to the Central Safety Committee, so tad 
upon, and returned to the department where it originated, with notation 
as to any action taken. 



(2) Community Safety 3eotion « - The Community Safety 
Seotion organized and supervised the Sohool Sei'ety Program whioh oon« 
sleted of literature, slide films, and sound no vies for the children 
sohool. The Sohool Safety Patrol was organised and supervised by thi 
Cosmmity Safety Seotion in conjunction with the Riohlend Patrol Seo1 

(3) Statistical Section. - This seotion aonpiled reooj 
of all man-hours worked on the Project and all acoidents and actions] 
taken because of these aooidents* The aooidents were grouped under i 
subdivisions i (1) major accidents, aooidents whioh oaused the injure* 
person to lose time from hie work or to be o one permanently disabled 
any mannerf (2) sub-major accidents, aooidents where the person injui 
was able to return to his regularly assigned work without signifioanl 
loss of time) (3) minor aocidenta, aooidents of a minor nature suoh i 
soratohes, bruises, and outs requiring first aid onlyi and (4) near- 
serious aooidents, aooidents in whioh no person was injured but possJ 
serious injury to personnel or equipment might have ooourred* Repori 
of all aooidents, with the exoeption of minor aooidents, were oirouli 
throughout all areas for the purpose of future elimination of the a pi 
io haiard. 

b» Area Coverage « " The areas of the Project were oovered 
the following manner I One safety engineer oovered the three Pile (1( 
Areas, maintaining an office and library in eaoh area* Another safet 
engineer followed the same procedure in the Separation (200) Areas* 
third oovered the Uetal Fabrication and Testing (300) Area and con- 
ducted the training program for new men entering the industrial areai 
The Administration (700) Area was oovered by one safety engineer who 
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also operated the Com unity Safety Program. 

o. Porforaanoe (Sot App. 1 1)« - The aim of the safety pi 
gram of the Hanford Sngineer Works under du Pont operation waa tha pi 
motion of a work progroey f rea of hasards to periormol and plant equl 
mentj undor operation by tha (Janaral Eleetrlo Company, whioh assumed 
responsibility on 1 September 1946, tho earn* aim was pursued and tha 
Pont program was oontinued in its entirety. At no time before or af1 
tha ehangeoYor were the established safety standards relaxed. Durinj 
tha period of Deoember 194S through Deeember 1941, 26,901,041 man-hoi 
were worked with a frequency (aooidonts per million man-hours worked] 
of 0*81 and a •ererlty (days lost per 1000 man-hours worked) of 0.2a", 
These figures were far below the are rage industrial aoeident rate and 
indloated the aueoess of the safety program, further emphasised by tl 
winning in 194i of a safety award for working 144 days without lost 
time injury, a raeord extended by 91 mere days to a total of 2SS dayi 
before the oe our re nee of a lost time injury. 

7-1. health and Medloal Considerations . - Ha sards peouliar te 
the processes, the isolation of the site, and military seoreoy eoabli 
to oreate great demands for adequate health and medloal faoillties 
and serriees at the hanford Sngineer Works (See Book I, Vol. 7). 
Proeess haaards ef am unusual nature were those relating to Intense 
radioaotirity. Hot only did the orer-all Intensity of radioaotiTity 
assooiatad with Banford operations exoeed by enormous amounts any 
that had been experlenoed proriouely, but the nature and distributioa 
presented new problems. In addition to beta and gamma radiations, 
proTiously experlenoed in relatiraly small amounts, neutrons were 
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enoountered for tine first time. In enormous concentrations « Infer* 
nation concerning the physiological effects of neutrons and their 
effects on the materials of construction was entirely incomplete, even 
at the time that the Hanf ord Engineer Works was plaoed in operation* 
To offset the lack of positive knowledge of the physiologioal effeots, 
the permissible limit of personal exposure to radiations was estab* 
lishod at a value far below that whioh would have notioeable oonse* 
qusnoes* The healtfe and medioal pro bless arising from this intense 
radioaotivity were oonoerned with predicting, detecting, measuring, and 
controlling the radiations encountered in the many prooess steps and 
throughout the plant site and neighboring areas | the prevention of 
overexposure of personnel to such radioaotivityf the recording of the 
degree of exposure to whioh each individual had been subjected! and the 
care and treatment of persons who may have become overexposed inad- 
vertently* The outstanding health re o ord at the Hanf ord Oigineer Works 
is conclusive proof that the extreme precautions taken were entirely 
adequate* Frequent physical examinations and permanent records were 
required to assure adequate knowledge at all times of the condition of 
any persons subject to suoh exposure* This was demanded far the pro-* 
taction of individuals as well as for the protootion of the Government 
in the defense of possible future lawsuits. In addition to the spe- 
cial hasards at Hanf ord requiring competent health and medical person* 
nel and facilities, the broad scope of the work introduced almost 
every other type of hasard encountered in any large industrial plant* 
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8-1. General . - As completion of the construction period draw near 
•ad the operating period gained momentum, considerable re-arrangement of 
the Transportation Department funotions was effected, resulting in oon- 
aolidation of departments and reduction of personnel. In August 1946, 
the Labor Department and the Repairs Department were ooabined into a 
single unit, Mechanical and Labor Department, while the Traffie Diwi- 
sion beoame part of the Transportation Division, two oonsolidations 
which, plus other smaller mores, resulted in a dsoreass of 108 persons. 
This approximately 15% reduotion was mainly due to releases of (a) bus 
and truok drivers and foremen, (b) meohanios and equipment inspeetors, 
(e) railway operating personnel (looomotlve operators, switohmen, ete.), 
and (d) Traffio Offioe employees, but was also due to the ohange from a 
48-hour to 40-hour week for the entire installation. 

8-2. Railroads . - The transfer of railroad operation from the Con- 
struction to tho Operating Department began in October 1944, but not un- 
til February 1948 was it completely relinquished by the Construction De- 
partment* The operation of the railroads was undsr the direction of the 
Transportation Officer in tho Office of the Area Engineer, assisted by a 
Transportation Superintendent who was smploysd by the Prime Oontraotor. 
Between the abore dates, two train crews of four men eaoh were trans- 
ferred from oonstruotion to operations for the purpose of handling 
freight moTements in the Pile (100-8) and Separation (200-W) Areas. A 
yardaaster and a weighmaster were also assigned and performed their du- 
ties at the Rirerland Tards, whioh were set up as the point of transfer 
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to diroot inooaing freight delivered by the railroad aaapany. All noto- 
rial* received horo woro aoparatod for a or one nt to thoir reapeotive 
aroao or tranaforrod from oao aroa to another by a diapatebor* Car noTO- 
nonta, auoh aa apotting and intra-awitohing, averaged 6600 par month 
while railroad personnel averaged 24 port on a , including loooaotive o para- 
tor a ( awltohaen, oonduotora, weighaaatara and elorka. Aa a point of ia- 

* 

tereat, oar aoveaenta daring the period 1944-46 approxiaatod 140,000 with 
only on* minor niahap, a alight dorailaont without injury to anyone* 
Daring 1946, from Haroh to Deoeabor, a total of 2120 eara woro handlod 
for tha Mohawk Wraeking Coapany of Detroit, engagad ia a oontract to 
wreok the eonatruotion town of Kanford. 

a. Maintenanoe . - The traoka of the reaervatiom railroad 
ayatea required oonaiderable maintenanoe work before they oould handle 
aafely the heavy Toluao of traffic roquirad. The railroad aubooatraotor 
fnrniahed neoeaaary rolling atook and aaintained hia own train erew for 
apreading ballaat and laying rail* The aaintenanoe of the traoka waa 
under the juriedietiom of Morriaoa-Khudaea Coapany of Boiae, Idaho, 
whieh waa awarded the oontraot for thia work in April 1946. 

8-6* Bnaea , - Operation of buaea began in Maroh 1943, when the 
firat ranted bua waa loaded with eaployee* and diapatohod froa Paaee to 
Hanford. Froa thia baginning, tho Bua Operationa DiTiaion grew until, 
in Septeaber 1944, 904 buaea were being utilised in the ooabined aotivi- 
tiea of the divieioa— operation and aaintenanoe of all buaea on the Pre- 
jeeta Bua tranaportatioa problene rapidly diminished during the tranai- 
tioa period froa oonatruotion to operationa and, ainoe operation froa 
the bua oentera at Hanford grew leaa aa the oonatruotion work neared 
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oonpletion, all but aotlvitias war* transferred to Riohland where a bus 
station and a dispatching off lea wara put la servioe. By Daoanbar 1946, 
plant bus oparatlon bad decreased ta tba point wharo only 90 buses wora 
operating, transporting 78,955 passengers during tba month* Tillage bua 
service ran on ragular lohadulas and, as of December 1948, totalsd 87 
trips daily. 

8-4, Air Patrol . • Sinaa tha bagianing of tba Projeot, tha Banford 
Bnginaar Works Air Patrol, equipped with Amy planas piloted by civilian 
pi lota, was used for saourlty patrols and as a transportation faeility 
on emergency oeoaaioaa* la addition, tha Projeot planas, wbiah usad 
Riohland Airport as a base, assisted on aany searohing aissioaa for mine* 
lag boats and persons, while a regular part of tha 1948-44 program was 
ia mosquito control, where Piper Cab trainers were used ta epray DOT 
where other vehicles oould not reach* With the ezeeptioa of major over- 
hauls, all aaintsnanoa for tha six plana fleet was aoeoapllsbed at tha 
airport* 

8-8* Water Patrol * • During 1948, tha water patrol activity, ao- 
oonplished now with modern equipment as replacements for tha antiquated 
equipment in serrioe when tha Ranford Ferry was taken over for seeurity 
reasons, gave six day service (Monday through Saturday) with 4 operators 
on duty* 
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9*1, )»tnrri f - Hi oh land 71 Hag* (See 1pp. A 96) m eonatruoted 
to houee tho operating personnel of the plant end* in addition* a por- 
tion of tho oonetruetioa f oroo during tho period «hoa oouatruotioa and 
operation of tho plant overlapped* Adeouate faellitiee nere furniihod 
to provide for tha eaeentlal requlraac ata* with raapaat ta food* hous- 
ing* olo thing* health* ached* * ohurehee* raaraatioa 9 transportation* 
and polioa and fire protection* of a population of opproziaately 
16,000, Tha Adadniatratire Area (Saa App, A 9f ) for tha Hanford 
Engineer ftorka nee loaatad in Hi oh load Til lag* • 

9-1. Tillago ttanaccaont. • Evaluation of all tha factor* enter- 
ing lnta tha loanagiuen* of Riahland Tillage iadiaatad tha desirability 
of placing this responsibility with tha Price Contractor, This proved 
adrantagaoue ta tha aorom—nt by ollnlnating duplication of effort, 
in nany instances by oonbiniag a oonaldarabla nuabar of Tillago oper* 
ation requiraearata with exlating plant aanaganant and tervloec, Aa 
with plant opor ation* Biohland Tillago wae undar tha general cdnlnis* 
trativ* and eupervieory oontrol of tha Aroa Engineer* aha «u repre* 
■antad by tha Legal Branch and* latar 9 by tha Coaaunlty Maaagaaant 
Branalu 

9*1 • Homing , • Slneo lana of tha Oparatlona eapleyeee aara la* 
oatad on tha Project early ia the eonatruation period* a aaall par* 
oentage of the firat houaea ooaatruotad vaa allocated to theau Prior 
ta January 1944, practically all of tha houaea aara allocated ta Oca* 
•truetion or Oovorneant personnel* During January, 10 per oent of tha 



houiM oanplatvd war* allocated to Operationa personnel, 10 par oent to 
Oorernment personnel, and 80 par oant to Construction parionnal. Dur- 
ing February, tha figures vara changed to 50 par oant for Operationa, 
10 par oant for tha Government, and 60 par oant for Construction. 
Thoy ware furthor revlaed during Mtroh to 50 par oant for Operation*, 
10 par oant for Government, and 40 par oant for Construction. Thla 
laat ratio was us ad until all of tha requirements of tha Conatruotlon 
DlTlolon were iatt. Originally, It waa fait that tha reduction of 
oonatruotlon f orooa would take plaee early enough, and at a rata rapid 
enough* to enable operation* foraaa to move into tha vacant houaea 
with a niniHM of delay. Studies during 1944 ladioated that there 
would be a goad deal ef overlap, however, and tha laat group of 500 
prefabricated houaea waa areoted primarily for Ocnatruatioa personnel, 
but waa eaaigned ta Construction, Operations, government, and mieool- 
lanaoua perionnel exactly aa ware tha flrat 1500 prefabr looted houaea. 

All houaea in Richland ware oooupied aa rapidly aa they wara oom- 
plated. Tha peak population of 15,401 waa reached in the spring of 
1945, with a oonelderable drop In population during tha l inner result* 
lng from completion of the laat phaaaa of oonatruotlon and from a re- 
duction in operating f orooa aa operationa wara gradually stabilised. 
A total ef 4504 houaea were built, oonpr icing 2600 permanent and 1804 
prefabricated temporary dwellings (See Vol. 8 • Deeign). Of the lat- 
ter, 500 ware Included to assure adequate housing of key personnel 
during the unusually prolonged peak period when both oonatruotlon and 
operationa f orooa created extremely heavy demands)* Approximately 28 
existing houaea from the original Tillage of Riohland ware occupied. 
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Za July 1941* aeny project employees were living la various 
Federal Public Housing Authority pro jeeto la Pasco* Kmnewielt, Proscar * 
Srandvlew* and Sunnyslde* Doaandi for luoh housing fell off, however* 
and la January 1946* P*H» oaneelled eligibility of all ouch employees* 
othor than war veterans* la aonformanoo with tha national policy on 
auoh projeete* 

Sousing requirements la Slohland wore ■ a— what relaaed la lata 
1949* and permission wac siren to allow rental of house* by groups of 
■Ingle waeea* There was a reletiTely large matbor of vacant prefab* 
rioatod houses with little or no deaand for than* and it beeaae ob» 
rious that the project would hare to declare aost of this group sur* 
plus* Therefore t prefab occupants wore enoeuraged to acre Into the 
regular type houses* thus pemltting surplus declaration of a aaataiai 
number of prefabs* la Septoaber 1940* representatives of various uni* 
vers 1 ties and oolloges la the larttawest act la Blehlaad with repre- 
■eatatiTOS of PFRU They diseassed their aeeds for housing* ectinatod 
at about 1000 houses* but were Inforued that not aore then §00 houses 
would bo curplusod from Richland. 

In October 1946* ao vo ao nt froa the project started far 801 pre* 
fabricated houses which had been transferred to FPHa for various col- 
leges* Two "test-ease" prefabs were shipped by rail to Loo Alamos la 
January 1946* with the Manhattan Distrist subsequently approving the 
reaoval of 108 prefabs to Los llanos and 80 to Sandla* four throe* 
bedroon prefabricated houses were moved to the Midway Substation* at 
the northwest oorner of the Hanford Ptojeot, as a loan to Bonneville 
Power Adminiitrationj one other prefab bed been loaned to the lELdway 



Substation prerloualy* 

'*jan*hll« ( the power* water* and iwnr oennectioni war* diaoon* 
neoted cm recant prefabricated hou»aa, a policy die continued la April 
1844 whan 1% vat daaldad no aero houses would ba aurplused* eren 
though 100 addltioaal meant prafaba remained an tha project) of theae 9 
3T had the utilities disconnected* Xa tha lata euannr and early fall 
of 1946* propoaad employaont eehcduleo for tha Prime Contractor 1 ail- 
eat »d a a toady Increase la peraenael aad a consequent aawaro h agoing 
shortage. Batwaan October aad Dooo mb or 1944, utilities of tha 8T dis- 
oonaootad prafaba war* rostorad to pa rait ra u aaa d 7roJ*«t oae. 

Plana had baan aada to lurplus 14 tract heuses la tha Kiohlaad 
araa # but tha aurplualng doooaanta war* r ec o i l ed* pending a atudy ta 
dataraina which hottaoa aight ba rahabilitatod for temporary or par* 
aanant occupancy* 

A General Rleetrlo employment foroo M t a bowed a ahortaga of 110 
fondly units by April 1947, bat it baoaaa apparent that tha ahortaga 
would bo aoro ■orioua boforo that tins. A study was aada ta dataraina 
which abandoned houses la the Whits Bluffa-Ranford area could ba acred 
and inatalled on altos foraarly occupied by prafaba in Richland* 
Twenty-fire (IS) natal tropic hutaents, reaodeled into duplex apart* 
seats at tha Pasco Saral Air Station, were aada ami labia ta the Fro* 
joot for aoreaent ta Richland* 

Ta avoid duplication of functions, all houses hold by tha Com* 
aunity Management Branch for aseignuent to gorernment employe oa ware 
returned to the Priaw Contractor* and all aubcequeat assignments of 
houses ware aad* by the Contractor Rousing Office* Community 
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Ifcnageacnt continued to oortify those geverment employe*! oil gib lo 
for housing. 

In order to alleviate tho anticipated homing short ago, the Prime 
Contractor ruled against hiring women with dependents, in order to 
avoid assignment of houses which night be required by male employees 
with families. In addition, a proposal was submitted for converting 
en* raoant dormitory into 10 apar taants , with possibility of similar 
conversion of four additional units in early 1947* 

9-4. Furniture. • Original plans oalled for furnishing of a 
great number of houses at Richland, partly due to the fact that th* 
isolation of th* Projeot mad* it diffioult for many people to have 
their futurniture shipped here, particularly since most of the construc- 
tion employees would lire here only a relatirely short time. ftraoti- 
oally all houses were provided with basic furniihinga, auoh as electric 
refrigerator* eleotrie stove, eleotric water heater, garden hose and 
garbage oan* In addition, all prefabricated houses were purohased 
furnished, auoh furniture being of plywood construction similar to the 
houses, with tables and ohairs of the folding type* Furniture for 
1175 conventional type houses was procured but at no time during 1944 
and the early part of 1945 were more than 900 houses furnished* This 
furniture was of maple construction, as durable as good taste and 
soonomy would allow* 

In the lat* summer of 1945, when ooou pants of prefabs were being 
encouraged to more into the regular type houses, it was found that 
there was insufficient furniture on the project to meet th* demand for 
furnished houses* As early as July 1946, appeals were mad* to several 
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a* Conrantlonal and Frafabrioatad llauaaa • • Tha annual 



rantal of Siahland Villas* hoaaa ma sot at roughly 10 par oaat of tha 
ooat of tho houao (Saa app* 8 !)• Thia did not inoluda tha ralua of 
tha land or tha oaat of tha roada and utllitiaa tarring tha praparty* 
Thia "rula of thuaab" waa adharad to la aatabliihiag tha raatal of tha 
ooorantional typa houaaa* Hhaa tha prafabrioatad houaaa aara proridad* 
thalr rantala vara aat by ooapariaoa with thooa alraady appliad ta tha 
oomrontlonal typaa* 

b* Doradtariaa* - Rantala for rooaa vara tha aana in both 



m'a or wonan's daraitariaa aa foiloaa i 

Singlai Znaida rooaa 310.00 par nonth 

Slngloi Cornar rooaa) iII«S0 par aonth 

Daub la i Znaida rooaa ISO .00 par aanth or 

910*00 par para« 



Daublai Cornar rooaa If! .00 par nonth or 

I1T«0O par parson 

9*7. Sarrioaa (Saa App, A 8t-l0t)» - Voraal aarrlaaa far tha 

antira rillaga vara par fo mad by tha dapartaantal organisation of tha 

Contractor* Inaludad in iuah •arrioaa vara tha following i aainta- 

naaaa af building* f housaa, faallitiaa, roads, and aalknf furnishing 

of alastriaity, voter, areas seed, and foal and haatf aollaatioa and 

disposal af seeogo, garbage, and aahaai forniahing of pellee, fire, 

and aanitary protaatloni and billing, eolleeting, leasing* and aa* 

oeunting relet It* ta rantala for housing and ooaawralal establishuents • 

Tha aoat of all auah noraal oerrieee vaa included in tha rantal a gr eo- 

aenta aatabliahad. 

a* Healt h. • Tha Medloal Dapartnant ana organised ta pro* 

rida aedioal sei-rioee and to aalntain a oleeo ohaak on buainaoa 



establiihrnonta and lohooli tp assure tho highest poaolblo sanitary 
standard* « 

(1) Medloal, Hospital, and Dental Sarrioo * • Undloal, 
hospital* and dental services vara available to all raaldsnta of the 
village at reasonable ooat at the hoapltal (Sea App. A 108) located la 
Richland* fthile tola hospital and medloal oenter was provided to take 
ears of the Industrial requirenents of the plant* adequate facilities 
were included to serve the essential needs of the village;* 

(t) Sanitary 3orrleos« - Periodic Inspect leas of ell 
food- dispensing establishnonts ware made In sohoels and business 
houses, with reports forwarded te those depertaamt heads who were re- 
sponsible for the Maintenance of sanitary facilities* Copies of the 
reports were alas sent to the reepeotiTe schools and business opera* 
tors* Beoheoks were wade to determine that the reoomaendations of 
health inspectors were carried out* 

(S) aoe quite Control* - In the suamer of 1948* sons 
efforts were directed toward the oontrol of mosquitoes* Bxtenslv* 
slough areas to the west of Hlohland and an extensive well field la 
the heart of Richland (periodically filled with water from the ir- 
rigation system te charge the domestic well ays ten) and* Ineffectual 
normal nos quite oontrol efforts* and unbelievable swarms of mosquitoes 
made life intolerable after sunset during the lusmer months* Because 
of the presence of anopheles mosquitoes which transmit malaria* the 
Medical Department became eonoerned over the problem* sines It was 
known that car -veterans* with serrioe in malarial areas of the trop- 
ics* would bo moving to Rlohland. 
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or problem pending, aueh m tr ana partition of students, and sohool 
physical faoilltiee* Theoe adriiory aeabera had no rota and, therefore* 
had no control orer the aalaation of a sohool superintendent, teaching 
porionnel, or text boons ta be need* 

In Oetobar 1948, all lahool bail dingo in Richland nara loaaod to 
tha Sohool Diatriot for a total of $1*00 par year, effective 1 July 
1948, and property responsibility was plaoad on tha Softool District. 

Ra porta rubadtted by tha Superintendent of Sohoola in liar eh 1048 
prediotad a large inoreaae in school onrollnent for tho fall term* 
Sohool population at Slohland para latently expanded upward from tha 
lover grades, ainoe there were an unusually large number of swell ohil* 
dren growing up in the town* To neet the expansion and ta reduee the 
aiaa of classes, IT hntnanta wore plaeed on the graunda of various 
sehoela for uae aa alaaareena for the 1846-47 tors* 

The lehool onreUaaut U Deeewbor 1848 waa 8,848 U the grade 
sohoola and 618 in tha high lehool, a total of 8,884* The onrollnent 
for fall tern 'of 1944 was 670 in the high sohool and 8,881 in tha 
grades and kindergarten, a total of 8,881* 

from the start of tha project to 80 June 1048, the Sohool Diatriot 
had receired from Lanhaa Art funds #68,880 far nursery sohoola and 
9884,448 for general aehool uae, a total of |S88,S88« In August 1948, 
raproaentatiToa of the Pedaral Works Agency, whloh disbursed Lanhaa 
Aat Funds, adriaed thia of floe that, sinoe the iewhattan Diatriot funda 
inoludad neooasary aoney for schools on liuihattan projeots, tho Dis» 
trlat would be expeoted to flnanoa defloionoioa in Riohland schools* 
They ware adriaed that tha liuhattan Distriot funds were intonded for 
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would oombine to prevent auoh per aiaa ion. 

d. Transportation, - Oovernaent-owned bus transportation, 
undor the direetioa of tha Transportation Offioer, was proTldad through- 
out tha village for tha aaaantlal requirementa of tha Pro jest employee! . 
Bua fara waa 5a* par rida ( with fraa tr ana far a to oonnaoting looal buaea* 
Thia fara waa aatabliahad on tha baais of tha rataa oharged in othar 
ooaanmitiaa of similar aiaa in tha Stata of Washington. Due to tha 
phyaieal aiaa of Riohland, tha faet that intra-oity transportation 
faoilitiaa would have to ba proridad waa reeogniaed from tha bag inning, 
and tha aervioe waa inauguratad in J una 1944. 

a. Polios Protaotion . - Polioa protaotlon for Riahland waa 
proridad by tha Plant Patrol, tha Til lags, for oparatioaal purpoaas, 
baing oonaidarad aa a plant area* Bsadquartsrs for tha Tillage Patrol 
originally oooupiad tha ax it ting building latar to baooas an alaatrisal 
shop. Lata in 1944, Patrol moved to anothar axiating raaidanoa, with 
thia aaoond haadquartara beeeaing tha paraanant Tillaga Patrol Head- 
quartara. lormal muni oi pal polioa protaotion inoluding traffio regu- 
lation waa provided, partioular attontion baing given to traffia during 
tha hour prooading and following tha daily aahool period whila graataat 
numbera of ohildrsn wara on tha atraata. Day and night patrol in radio - 
equipped oara was maintained. The haadquartara for the entire Hanford 
Sngineer fforka Operations Plant Patrol was looated in the former torn* 
porary oonatruotion offioo at tha oorner of Ooethale Drive and Swift 
Boulevard. 

f. Fire Protaotion . - Speoial attention was given to fire 
proteotion and tha raoord to Deoeaber 1946 proved exoellent, with amoke 



and odor in sat i gat ions in connection with faulty stoking of furnaoee 
ths principal oauss of Tillage firs alarms, whils moat plant alarm 
ware ths rssult of spontansous ignition. For 1946, ths following com- 
parison on firs rsoord was made* 

(1) Riehland, Washington - 1.7 first psr 1000 population 

(2) Bellineham, Washington - 9.6 flrss psr 1000 population 
(S) lugsns, Orsgon - 14.7 fires psr 1000 population 

Firs protsotion linos Fsbruary 1944 has bssn undsr ths supervision of 
ths Operating Dspartmant (Sss Vol. S). 

g. Rsd Cross (Sss App, A 114)» • Serly in ths a one true t ion 
of ths Til lags, a chapter of the Amerloan Rsd Cross was established 

in Riohland and was originally looatod in an sxistlng reeldenoe* Due 
to the interest shown by the rssidsnts in ths Rsd Cross and ths work 
performed by it in the war effort, the do to rams nt dirsotsd that a 
permansnt Rsd Crass Seadquartsrs be established* 

■ 

h. Children's lurssry (See App. A 118) . - Early in the plan* 
olng of ths Til lags, ths nsed for a ohildrsn's nurssry to pro Tide oars 
for children of working mothers was reoognited, but ths mattsr was hold 
in absyanos until ths summer of 1944 in ordsr to dstsrmlns the actual 
requirements for suoh a unit and to asoertain, at that time, whether or 
not any of the existing buildings and rssidsnoss not prerlouely allooated 
would be suitabls for a nurssry. For this purpose, an sxistlng rssidsnos 
at ths oornsr of Las Boulsrard and Oosthals Drirs was sslseted. Ths rss- 
idsnos itsslf was oonrsrtsd for uss as a nurssry and, in addition, two 
hutments were ereo ted adjacent to the original struoture. For the sohool 
year 1944-45, $47,224 of Lanham Act funds wars proTldsd for ths nurssry 
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(See App. B 1). 

9-9. So m lag tUlatmnn, • The Contractor iter ted e pointing pro- 
gram in tho apring of 1946 for exterior trio on permanent houses ud for 
complete exterior painting on the prefabs | pointing of profob roofs wh 
about 40J( completed during the summer of 1946, but the program for exte— 
rlor trim on regular typo houcee probably will bo *preed over o poriod 
of about throo years. 

furnlturo equipment and aeintenanoe prooontod an increasing problem 
ao tho furniture became oldor ( and oonoidoration wao given to tho advls- 
ability of fatting up a furniture ropair and oxohenge atoro ao a eoaaer- 
olal faoillty in aiohland. 

9-9 , Coon groin! Faollitloa (too App. A 190-14*). - All aoranl 
•aoontiol living requirements, auoh ao food, A ruga, clothing, mlaeella- 
nooua euppliea, entertainment, and almtler needs, were provided by «om» 
noroial eeteolieameats. Thia arrangement pro rod to bo very eatiafaotory, 
ao indiaatod by tho look of complaints froai village residents. Tho eon- 
aoroial oporatoro nmintoinod aa complete atooko of quality msrohandieo 
ao oonditiono permitted, Prleee wore o hooked perledieelly and aa Intel nod 
at the prevailing levels of thoeo in the ao treat towns, with Offloe of 
Prioo Administration regulations as the ooa trolling footer whore appli- 
cable. The faollitloa were not operated by the Government or tho Com* 
tree tor but by ooneesslenalree (See App. I 4), who wore seleeted by 
oompetltlvo bids on the baa la of maximum monetary return to tho Govern- 
ment, as well as maximum serviee to tho village. All mobile equipment 
used by various oomaoroial faeilltleo throughout the village was pre Tided 
by the ooneoseioaalroo, while all stationary equipment waa provided as a 
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part of tha bttlldingt la aTaluatlog the bldt of preapeetive cownoroial 
oporatoro (8aa App« C Id), oontidaratioa tu rItob to post aueoaaaful 
oxporioBoo, finanoial raaponaibility, and proouraaeat eapaolty uador 
oxiatlng difficult oondltioni. Only two of tho original Rlahland bual- 
noia operator! wore ooaaldarod aa aoetlag thoaa reqaireaonta and both 
deallned to oatar bide, 

Za Augaet 1944 tho Yeteraae Adadaletratioa aado wraageaante for a 
eoataat offloo ia ftiehlaad aad raatod a traot hoaaa at Gulluei aad Devea* 
port for off ioo aao» 

a. Caaaeralal Ron tola, - Ooaaldorabla thought «a» J iron to 
tho oatabliaaawat of • baaia for roatola of faeilitieo to tho Tarloue 
eooawroial operator a. Vaeertalatiee ia tho oelwae of baoiaooo aad tho 
daratloa of oporatloa iatrodaood diffiavltioa la arririac at equitable 
arreageaanta. Oeaaeqwoatly, it waa dooldod that roatal would ho deter- 
aiaod aa a poreeatago of froaa lneoae froa tho baaiaooo aad that oaoh 
preepeotiwa ooaaoraial oporatar would iaolado hia parooatoco aa a part 
of hia bid, to bo evaluated ia ooablnatioa with othor ooaaldoratloaa ia 
oolootlag tho aveoeeofal biddor (too dap. 0 II). Thle aothod waa fol- 
low** ia tho groat aejerlty af oeeee* 

■y Jul? lead, tho Oooaraaaat had tahaa ia a total af Io70,lto aa 
roatola oa oaaaaraial faollltioo ia liehlaad aiaoo tho •tart af tha 
Projoot. Too aorrioo atatloaa had paid la roat aaro thaa tho ooat of 
thoir balldiaga, whilo eewerel eperatore, priaoieally food atoroa aad 
drag atoroa* had paid ia aoro thaa *t% af tha ooat of tho bwildiaga 
they ooouplod* Howoror, aoraral af tha faailitlaa foaad it aeeeeeary 
to roquoat teaporery rodaatlooa ia root boeauaa baaiaooo had fallaa 
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off, duo primrily to inability to got adoquato awrohandiss* 

9*11* Co—unity Organisations » • la • ton as ■•lf-oamtoiood ao 
Rio hi and Vlllago, hold togathar by o ooanea bond of oaployanat, it «as 
laorltablo thnt ooiasuaity organisations beoaao tho rulo a rothor than 
tho o ooption* <T1 th o population rooruitod ft on all port* of tho coun- 
try, orory aonooimblo iatorost in eoanunal aotirltlos m displayod 
and, by tho lot tor part of 1946, thoro woro 04 oo— unity organisations 
on tho Frojoot, aounting oil Boy Soout Troopo at ono organisation, all 
Sana firo Groups ao ono* ond all Oirl Soout Troopo as ono. 

A (31 t11 Air Patrol Squadron woo organised in 1940 and, oarly in 
1946, tho squadron ni authorised to ostabllah, ot ito oon oxponoo, a 
landing flold south of Richland, Tho squadron looood a traot honoo for 
una ao hoadquartoro and oonotmotod throo gre-*el«ourfaoed ruaorays* 

Tho Aaorioaa Log ion roatod from tho Project tho old high school 
building and aado it oror into a alub homee, all altoratloa boing do no 
at tho oxponoo of tho Legiea* To fiaanoo tholr operation, tho Lag ion 
inatallod too good danoo floor* and a bar for boor selee* 

•-12. Recreational reellltlos. - nth tho eonpletioa of tho Reore- 
atlon Sail, aad with ausoroua rjronpe organised for Tar loot special aot W- 
itloo, faollltloa for adult rooroatioa in Riehland novo boliorod to bo 
adequate, Rooroatioa for teen-ego children, however, prooontod a 
serious problon, siaoe fodoral funds undor tho Laahaa Aot were not erall* 
ablo for a roo national program. It was necessary, therefore, that Teri- 
ons Riohland olrls organisations aad tho sohooli oonbino and ooordiaato 
tholr efforts to pro-rldo osoontial rooroatioa for tho toon -a go groups* 
Yariouo groups or associations, suoh as tho Coordinato Olub, tho 
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OofiraHBt Znginaar'i Club, and tho Maaoaia Lode* war* oatabliohod ia 
Ulehlond from tlao to tlao, and all faoilitiaa, aaoa aa tha Kiga Sahool 
auditorium aad tha Hooroatloa Na.ll louacoo, war* aado araiiabla far uaa 
to taooo aad aaj othar groups 1a tha Tillage* la addition, rariouo 
axiatiag rooldaaoot la tha Yillago vara roaavatod and rantod to tha 
Tariovo orgaaiiatloao aad groupa for uaa aa alubaouooo* 
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3S0TXCI 10 - ma. sana 

lO-L. :>«tr>I. • Willa propar dl aanaalon of raal aatate, land 
aoquialtlao, and ralated problona it aada la Volana 4 of thia aarlaa* 

i 

aaaa prcbloM anUMng, in too oparatioaa phaaa proridad aanagaaant with 
ali«ht diffiaoltlaa. Ifct tho and of 1%4, thoro mm « nuafcor of traata 
atill in onMaanation, on at* ah aottlonanta had 00% baon obtaload. 
(tea 7oluao 4.) 

]0»2 a ftMaUtadMaMalaaV * * -0 P* 041 ^! •aaaa lnvalrad atata and 
oounty roada and highnaja # ana aorarlac State Hlf haajr 1>* (roaning firm 
Cold Oraak to tlaaford) afdah waa aandaanad and ftUOO dapealted aa aoa* 
panaatlon* Tha State alataad auf fLataat oaapanaatloa to pa rait raloea*- 
tioa of tha hlfhaajr an ona of tea aitea 9 oarth of tho Pro>ot # aonotraa* 
tioa oaota aatiaatad at ono and too ailllaa dollara, 

■ 

In tho othar aotlon 9 aoraring propoaad road oonatraotloa along ■ab- 
late Slopa to oonoatt Yakiaa with Cccnall, Waafalngtaa 9 tha too raloao* 
tion aitea oallad for paaaaga through (1) tha Cold Crash aroa of Harford 
Baglaoar iorka or (2) tha Takiaa Artillaiy Baaga, Sloan tha 0« i* ahbj 
plaaood to roteU tho firing rang* aa a paraanaat Installation and alnoo 
Projoot polio/ prorantad Dahlia highway a aaa a a to anr aron, oourt aotion 
appoarad iaavitablo* 

All aoant/ roada an aoojnirad hy aondaana*ioB 9 tha aaaj of $1*00 
bning dopoaited aa aoapanaatiaa* Tho Count? aliiaad about $a0O 9 OOO but 
had laaa of a aaaa than did tha state, baaaaaa tha aountr roada ail dead* 
andod on (ha Projaot and no raloaation aaa lnrolwad« la aa apparant 
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effort to establish need for a relocation, howarer, the County asked 
tho area Engineer if tho Manhattan District would construct a highway 
along tho west side of tho prsjeot, up Gold Oreek, oenneoting tho Benton 
City highway with tho etate highway at Cold Crook, oil mileage looatod 
within Area a B" of tho Project. Tho County was adriood that no such 
highway could bo e one true ted. 

10- J. Land Aotlonn* - In an effort to obtain higher eonponoatien 
for their land, approximately §0 land owners petitioned tho Federal 
Court to cot aside the deeds giTon to the government* Hearings were 
held on throe of those petitions c the Court ruling that tho deeds oould 
not bo sot aside sineo no fraud or misrepresentation wee shown f similar 
ruling should be forthcoming on oaoh of tho petitions* 

For a period of about eight souths, during tho interval between 
the resignation of Federal Judge Lewis Sehwolloubaoh; and the appeintnont 
of Samuel Driver to tho lemon, tho Department of Justise was able to 
aeoomplleh little in tho federal courts in eonaoetieu with tho Renford 
oondonmatlon oases* Consequently, di rector c of tho Priest Rapids Irri*» 
gatlon District petitioned tho dlceelution of tho District and distri- 
bution of ltc eosets* The Dopertaent of Justice had hoped to oonfimo 
such aotlvitlee entirely te tho Foderol Court, inaenuoh as tho District 
plumed te ask large eonponcatlon for tho physical assets of the Priest 
Rapids Power Plant and the Coyote Rapldo Punp Planti however, since none 
of the visiting federal judges would not on tills case, tho dlreotorc 
were able te get the natter into tho stats courts ac well as tho Federal 
Court* 

10-4. Colunbla Begin Project . - In levember 1*44, tho Department 
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of Interior (Bureau of Reclamation) asked authority to survey a oanal 
right-of-way soroso five alios of government-leased land, on the Wahluke 
Slopa ( at tho north end of tho Sanford projeot. Tho Bureau wae advised 
that tho Manhattan Diotriot oould not approTO thio work, ponding deei- 
•ion rogarding aoquisition of all loaaod landa la foo. Tho Roo lama t ion 
Buroau asked for an oarly doolcion, inasmuch aa part of ito Oolunbia 
Basin planning was contingent on tho availability of tho ftahluko Slopo 
to irrigation. Another faotor tiod In with futuro use of tho Wahluke 
Slopo was tho propoood rolooation of Stato Highway U-A, as described 
above. 

10-8. Wartime Loasoholds . - In Deocmbar 1941, tho Manhattan Dis- 
trict was adTisod that leaseholds wore held on about 60 treats under 
condemnation aotion for tho duration of tho war onlyi at tho end of tho 
war, or termination of tho Rational Jsaergenoy, those leaseholds would 
lapse and it was essential that now condensation aotiona bo instituted 
to continue tho leased status. Relating to this problem wac tho fact 
that many land owners have capital tied up in lands under lease to tho 
government, and several desired sale to tho government in order that 
their eapital would bo released. 

10-6. Rlohland Cemetery. - The government acquired tho Richland 
Cemetery by condemnation but, inasmuch as ownership of tho cemetery was 
not eesontial to tho Projeot and since it was intended to keep tho oomo- 
tery available to tho public for burials, ctopo were taken toward revolt- 
ing tho traot title (except for ito appurtenant water rights) in the town 
of Richland. Thio wac done on 25 Rovenbor 1946 by tho Federal Court, 
with the stipulation that tho old town of Richland, having about #15,000 
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oaah la tho troaaury. oonvoy titlo to a oaaatary aaaooiatioa and tat up 
funds for pornaaont adainiatration by tho aaaooiatioa. Roaainlng fund* 
would go to tho atato aehool fund a whoa tho iaoorporatod town of Rich- 
land la diaaolrod by tho atato oonrta. 

10-7. Fodoral Prlaoa Iaduatrloa. - At tho iaitiatioa of tho Pro- 
Jaot, littlo waa knowa oo to how long aaay of tho loaood fam ualto 
would bo aoodod to proaorvo tho aoourity of tho Pro J oat* Apart froa tho 
foot that oortaln fora laada woro inoorporatod iato tho aroa of Richland 
71 11 a go and that aany aoarby houaaa, aa wall aa othora naar tho towa of 
Haaf ord, woro utlllaod during a onat motion, it waa folt that building a 
ahould bo maintained and land kopt la cultivation la ordor to bring bet- 
tor priooa at futuro aalo* if tho unit woro govonanont-ownod, or to 
bring about roatoratloa to ownara of loaaod laado of property that waa 
atill la good condition* Therefore, a oontraot waa ontorod Into with 
tho fodoral Prlaoa Induatrloo In tho auaaor of 1941, covering oaro of 
faraa and oroharda, wharaby priaonora did tho work* tho raaultant oropa 
beoeno tho proporty of Fodoral Prlaoa Xaduatriae, and tho food waa pro- 
ooaaad at IfoXeil la land Prlaoa, oa Pugot Sound* Za addltloa to culti- 
vating tho far* landa and oroharda, tho priaonora ■aintalnod pipo llnoa, 
faneoa, and othor fora property* 

Tho priaon oaap, known aa Ooluabia Cenp, had a oapaoity of 800 ia- 
aetea and wartiao population approxlaated oapaoity at all tinoa* In 
1946, tho population bogan to drop until, by October, tho oaap houaad 
120 inaatea, 26 aaintonanoo poraoonol, and 26 flold poraoanol* During 
tho war yeara, thoro waa a relatively largo priaon population of ooa- 
aoiontloua objootora «ho woro oaay to handlo in flold oporationa* 
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After tha NHttln ef haatilltiaa, tha numbar af aoaaaiastiaaa objaa- 
tera daaraaaad and 1% bMW difficult te a apply tha aaay wit* inaataa 
bm«N af ooatodial problaaa praaaatad by tha aora hardaaad typa of 
affandara. 

Originally, tea FPI faraad appraxlaataly 1800-1000 aaraa but by 
1946 A tkia araa ha4 droppad te 100 fraa whiah axoallaat yialda wara ob- 

■ 

taiaad ia fruit, produaa, aai hay vhlla fruit a* tha raaaialag partioa 
of araharda inaida Kiaalaad propar uaa aald ta tha rillaga reaidaate aa 
a aalf-piek ar piakad baiia. 
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SSCTICM 11 . MTSLLIQEBC8 * SECURITY 



11-1. Qoaaral. - aetirltlee of the Military Intelligence Division 
daring the oporatlona period fallowed the mm pattern aa during the 
oaaetraotion period, which waa doaerlbsd gnaerally la Section f , Telcne 
1* Howerer , following the atoxic boat raids cm Japan la August of IMS, 
iom ehaages la policy were necessary • Bp to that tiaa f secrecy tarred 
at tho basis for tho security policy but, aa poblioltr aftor the bonb- 
lags revealed tho purpoae of tits Project, it banana neeeiaaiy to 
•treagthea aeourity ooatrol frea a phyeioal aad internal standpoint. 
Thla aaa aoooapllshod gradually, aad with a nlaiaua of publicity, by 
redistribution aad aagaaatatioa of the exterior guard forces, higher 
clearance itaadarda for old and new aaployces, a atriot publicity oca* 
trel, and other slailar aaaaurea baaed upon tits principle of safeguard" 
lag that which the Project is known to poaaeaa. 

11-t. Llalaoa with Prlaa Oaatraetcr Security Seotloa. - Under the 
terns of the Prlas Contract, the Ccatraotor was o barged with the re • pos- 
sibility of proteotlng the Sanf ord Engineer Worhs agalnat eapionege and 
aabotagc and for the safeguarding of claasified lnforaatlen. In this 
ecsBCotioa, the Military Intel ligeace Division aalntalned a one taut and 
aloae Liaison with the Contractor, paaeiag on all natters of polioy, 
procedure, and Jurisdiction* frequent neetlnga were held to diacuaa new 
and/or iaprorcd leourity aeaauraa and to proaote coordination of tho 
efforta of both houaea. It aaa in thla usaner that the Manhattan Dia- 
triot aeourity policiea aad regulations, aa well aa the local aeourity 
roqaircaenta, were effcetad without noticeable conflict with sxlatlng 
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conditions. 

11-3. Liaison with Outside AjgnoUii. - The Mil it* 17- Intelligence 
Division maintained constant liaison with Federal, State, County, end 
local ■{•nolo 1 within the territory assigned by th« Manhattan District. 
The division had aa •■tafalishsd oontaot with the Federal Bureau of la* 
vest lgat ion, tha Offioa of if aval Intelligence* Amy Intelligence and 
Counter-intelligence , Stata Polioa and, inmost eases, local poliea and 
•harlff of float in Washington, Idaho, Oragoa, Hoataaa, and Wyoming. 

Tha Seattle Flald Offiaa of tha PBX assigned a resident a gout to 
tha Riohlaad Area. This agaat aaintainad hia offiaa in tha Military 
Intelligence Building, concerning hint a If with all project Batters of 
intarast to or falling within tha jurisdiction of tha FBI* 

Siaoa Manhattan Distriat Sseurity Off iaaa throughout tha oountry, 
aaoh covering its assigned district on all aattara partalning ta tha 
Projaot, had aontaeta with offlaaa and aganolac emossrated above , 
nation-wide eontaots ware available to tha Military Intelligence Divi- 
sion in short order. 

11-4. Safeguarding Military Iafomation . - The responsibility 
for tho Safeguarding of Military Iafomation at Banford Sngiaeer *orka, 
whieh waa tha Contraotor's responsibility aeeordiag to the Prints Con* 
traot, waa actually handled ae a divided function. The Contractor 
Seourity Office handled those phases of SMI partalning to Contractor 
operation and personnel, while the Military Intelligence Division 
handled SHI p rob leas and procedures for Government activities and per- 
sonnel. 

Both Security Offices were guided in all phases of SMI activity by 
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krtay Regulation 380-5 and it* interpretations , at directed by higher 
Manhattan District authority. Relationships between tha two off ioaa 
wara vary oordial, and SHI plana and activities were freely discussed, 
thus promoting thought along suoh lines and providing a constant sourt 
of new material. 

Tha SMI program at Hanford Engineer Worka was divided into three 
general phases as follows t 

a* Safeguarding Classified Information and Material * • 
(For the most part, this was accomplished hy application of tha provi- 
stems of AS 380-6.) 

b. Security gduoation of Ferionnel. • (This was aoocmplli 

i 

ed by the use of large Juubo" signboards, posters, lectures, bulletii 
security training films, eta. See App. B 14.) 

o. violations and Dispositions . » (This involved the re- 
cording of ail violations of tha Security Regulations and the taking « 
appropriate correct ive aotion.) 

11»6. Personnel Oloaranoce . • All Projeot employees (inoluding 
those of the Prima Contractor, subcontractors, facility operators, cos 
eessionairee, consultants, and the government, aa well aa ni seel lane ou 
part-time employees) were subjected to clearance investigation, the es 
tent of whleh was predieated upon the petition of the employee and the 
degree of aooese to classified information. Zn this function, tha got 
sranent and oontraotor aecurity forces opera tad on a divided basis, ea 
offlee handling clearances for the personnel assigned to lta own organ 
sat ion. She Military Intelligence Division reoeived from the Contract 
Security Office all data as to final oloaranoe of all personnel to 
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facilitate permanent reaord maintenance! any personnel clearance lavas* 
tlgation that developed into a matter relating to eepionage, sabotage, 
s adit ion, treason, or any subversive •lcment, was turned over to this 
division for further action. 

11-6. Investigations . - The Division was responsible for the ln- 
vestlgation of any incident, person or persons , which of *i» in any 
way suspioious or involved in the eleatsnts of espionage, sedition, sebo* 
tags, trsason, or general subversion within the boundaries of the Pro- 
ject. Suoh investigations outside the boundaries of Sanferd Engineer 
Works were under the jurisdiction of the FBI, yet through olose liaison 
between the FBI and the Military Intelligence Division, suoh investiga- 
tions which concerned the Manhattan District were handled em * joint 
basic. 

11-7. Physical Security . * The physical security control of the 
Pro joot waa divided into two aootione t the inner or Production Areas, 
and the outer or Perimeter Control . Inner Security Forces were oonpoccd 
of contractor civilian guards, supervised by the Contractor Security 
Soot ion | the Outer Security Forcec were menbars of the U. S. aria/. Mili- 
tary Police Dctaohnent $t, which unit wac permanently assigned to Han- 
ford Engineer Works. While the administration of the Military Police 
detaahment was a eonmand function, responsibility for the protective 
Measures enforced by ite Members rested with this Division. 

Contractor guard force members were deputised by the Sheriff of 
Benton County and acted in that capacity ae occasion demanded. These 
guards were alao sworn in as Auxiliary MP's and, in emergency, would be 
subject to military control. 
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11-8. Shipment Security . - Shipment from the Projeot of all olao- 
■if lad items and materials was alio a responsibility of the Military 
Intelligence forces* The utmost seoreoy required in transferrins the 
end product from Eanford Engineer Works to the processing agenoy at Los 
Alamos, Hew Mexico, necessitated a policy of olassifying as "Top Secret" 
all records concerning cumulative production figures and inTcntories. 
Actual shipping papers were coded and classified as "Secret. 1 * This pro- 
cedure was adopted with the Initial shipment and remains in effect at 
the present time. Records concerning such figures were kept ia the 
office of the Chief of Production, who aocepted all end product from the 
Prime Contractor in the Isolation (281) Building. 

Since the product, after such transfer, became the responsibility 
of the Area Engineer, and since the nature of the shipment demanded it, 
the responsibility for escorting the product off-site was necessarily 
given te the Military Police Detachment stationed at Richland. At all 
times during which these men were on escort duty, they were heavily 
armed and travelled in vehicles equipped with two-way radios, thus allow- 
ing constant contact between vehicles. Furthermore, all convoys were 
self-supporting and travelled from Richland to destination without lay- 
overs, stopping only for refueling purposes* During August 1946, it was 
found desirable to o hangs the method of transportation from automotive 
to rail, utilising for this purpose, a specially equipped railway ear. 

further details of shipment security procedures and developments 
will be found ia the "top Secret" appendix to this volume. 

11-0. Seourity Surveys . - Hi thin the plant area, sabotage and es- 
pionage protection, fire protection, the seourity aspects of Production 
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Continuity, and miscellaneous iteas bearing on general aeourity wore 
subjects of oontinuoui rurveys. Security Survey personnel covered all 
operating areas every sixty (60) days and were directed from tiae to 
tine to perform special surveys in connection with shipments, MP oon- 
trol, and civilian guard foroe activities t 

11-10. Training, • The Military Intelligence objectives called for 
a continuous training program for intelligence agents and selected per- 
sonnel, this training was designed te keep investigation personnel in- 
formed on latest developments of Investigative technique and equipment 
and acquainted with current activities of known and alleged "subversive 
groups," and new developments in the field of espionage and sabotage* 
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SE0TIC1 U - CC&1IU8 IGA.TICKS 

12-1. Tslsphono . - The permanent telephone lyitea for Hanf ord 
Engiaeor Works was designed jointly by the Print Contractor and the Sig* 
ami Corpi, being built by the latter with tha aid of Peoiflo Telephone 
and f olograph Company crews* Ao each unit was completed, it was takea 
oror by tha Aroa Saginaor for oporatloa through tho Prine Contractor who 
■uppllad aad supervised all switchboard operators. Malatoaaaoo wao alto 
performed by tho Contractor because it was impost lb lo to recruit Govern- 
ment employee i for such work while Ooatraotor approved wagee were at a 
aueh higher lerel than those approved under Civil Service leoality sage 
surveys. The system, ao of I January 1944, at whioh time it was prao- 
tloally completed, ooasisted of the following i 

(a) 189 alios of lead-covered cable (15,794 wire milos)i 

(b) 499.19 miles of opea wirej 
(e) 8640 poles i 

(d) 2544 oross arnsi aad 

(o) 18 switchboards, approximately 2800 liaos. 
This network provided full intercommunication between all of floes 
aad other eetivitieo in the area. It also provided oommerolal telephoae 
serrioe to residents aad buslasss houses of Rlohland, as moll as oom- 
plste faoillties for outlet to Pasoe aad leaaewlok aad the long distanse 
lines of tho Bell System* Adequate tranamiseiom between Pasoo aad Baa- 
ford was providsd during ths eons traction period by 24-voiee frequency 
repeatere located at Richland, tied in with an 11-posltioa switohbeard at 
Haaford (900 liaos) and e 2-poiitlon board at Central Shops (200 liaee). 
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Ia tfaroh 1945, the Central Shops Exchange was closed, as was ths 
Hanford Exchange , at which time the remaining security telephones were 
connected to a 1-position PBX eetablished at Banford Fire Station* All 
Hanford and Central Shop equipment was salvaged, returned to Signal 
Corps or retained for local re-use, or exoessed as in the case of cable, 
terainals, and telephone repeaters* This store f roa Banford increased 
Riohland traffic substantially, requiring re-arrangement of certain por- 
tions of the Plant into penaanent condition* Cable additions were made 
to provide facilities needed for offioee and residences as movement of 
construction personnel f row the Project and of operations personnel to 
the Project began* 

12*2* Telegraphic * - The local network carried telegraphic serv- 
iocs consisting of 1 TffX connection with the Amy Administrative let- 
work, another TWX with oode equipment, and a printer circuit to handle 
Western Union messages between the message oenter and the Richland 
Western Union Office* 

At the peak of operation* in Banford, telegraphic serriee was pro- 
vided as follows ! 2 T1X teletype printers (one with oode equipment) 
operated by WAG personnel in the message oenter of the Area Engineer's 
Of floe i 2 Western Union printers, 2 Bell System TWX printers , and 1 
direct Banford - Wilmington printer circuit operated by the Contractor, 
and 2 lews Serriee printers for the receipt of world neve. In addition. 
Western Union maintained a Hanford Office* As operations started, 
equipment was gradually moved to Richland until ; by the spring of 1945, 
all equipment was consolidated in the Government Heesage Center at 
Riohland. 

12.2 



In addition to the t olographic servioss dosoribsd above, thare was 
available a railroad dispatching 11b* f 48 miles long with approxinately 
Id stations, and a power dispatching line, same length but with 8 ata- 

* 

tions, as wall aa mires for flra a burglar alarm, remote control and mon- 
itor of radio stations* 

12-*. Oonwlon of telephone System. - By Oeoember 1948, tele- 
phonos in ■•rriea bad inoraaood to ST 66, whila lisaa in service vara 
2280, and maintenance manheara decreased sons what to 8861 por month. 
During this inoroaaa in talaphonaa and Unas, all telephone systems in 
th* manufacturing araaa vara converted to dial operation, tho equipment 
baing Installed by th* manufacturer. Automatic Bleotrlo Salea Company of 
Chieago, Illinois. Iha rabalaaelng and rotomlnatlon of trunk oablce at 
tha oontrol offioa (and Tandem Offioa known aa "BY*) ana handlod by 
Binth Service Command Signal Qerpe, whila Oonmunioationa Branca person- 
nal inatallad tha diala, total service baing ant in by tha niddla of 
Horeaber 1946* 

This installation spaadad up service and eliminated expense and 
transportation of operators, yat tha unattandad linos vara liabla to 
suddan fallura and thus saf* guards wars nada naoaaaary, auoh aa 24-hour 
o over a go, tost dask for remote tostlng of all offiooa, oable-oarrying 
trunks to ba undar eonatant gaa prasaura, and omarganey manual switch- 
boarda. Tha latter—manual switohboarde for oasrgsnoy— wars oonplotod 
at "BY* in October 1948, while work ia atill in progress toward gas 
pressurising tha trunk cable* 

Studiss were under way at tha and of 1946 to provide a basis for 
possible dial conversion of the Richland exchange, while many other 
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modif iaations were completed at this time, tuoh as a switchboard at the 
HP Detachment Area to service all outpost guard telephones, Cossack Pest 
•xt ana ion north of the Ooluabia Rivar, re-grouping of party line stations 
to provide additional resent jaoks, and change of the hospital switsh- 
board from "through* to "local* supervision* 
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SECTICK IS - PUBLIC AID LABOR RELATICHS 



PAST I - PUBLIC RELATIOfS 

15-1* General. • Prior to Juno 1946, duties of the publio rela- 
tions staff involred the "suppression" of Project news, ell efforts 
being a ones nt rated on maintaining the Banford Engineer Works security 
program through the medium of support from outside organisations , near- 
by oommunity and state governing bodies , and news outlets. Jo this end, 
news outlets were encouraged to handle the "normal eommuni-ty angle" of 
liehland news in lieu of technical information. 

During July of 1945, preparations were made for anticipated "bomb- 
drop" press demands, while the remaining aotirity in 1945, following the 
atomic bombings, was characterised by the release of newe concerning 
Sanford and general Manhattan District war activities, with a constant 
flow of press and radio visitors to the Project* 

In 1946, the major releasee ooneerned activities of Siohland Til- 
lage, although many rewrites of past publicised Projeot information were 
in demand by news outlets* Significant articles covered reviews ef de- 
velopments during the first poet-bomb yearj the changeover of contrac- 
tual arrangements from du Pont to the General Sleotrie Company; and the 
appointment of a civilian Atomic Energy Commission. Publio relatione 
for both Contractors' and the Government offices were handled by the 
Public Relations Office of the Government forces. 

13-2. Functional Changes * - Release of atomic bomb newe allowed 
certain freedom in Project talk and permitted release of news covering 
the building and physical make-up of Hanf ord, general activity and 
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personalities, but did not relax responsibility for the eontrol of news* 
Curiosity and probing followed publicity about Hanford, and the need for 
alertness in suppression of news and speculation remained ae important 
as in the early development, in order that national seeurity night not 
be endangered. To offset suoh curiosity, censorship was lifted suffi- 
ciently to publicise open oosnunity enterprises, and the Public Relations 
Office guided programs for Eiehland Day oelebrations, "B* Award events , 
and Atonic Anniversary affairs. 

13-3. Hew Policy . - An obligation was felt toward the press, radio, 
and certain oonrr unity organisations for their splendid support of the 
Banford Engineer Works seeurity progran. To nest this obligation, a 
new public relations policy was established, allowing "all out" cooper- 
ation with these bodice up to security limits. Io attempt was made for 
stunt publicity or "built-up" handout releases but the Public Relatione 
Office cooperated to the fullest extent possible in aiding news outlets 
whioh developed stories on their own initiative. General releases from 
the Office ooneerned only policy changes. Contractor changes, or items 
of general publio interest, whioh were widely distributed without favor- 
itism. 

Further efforts to foster good public relatione resulted in accept- 
ance of outside speaking engagements throughout the Pacific northwest 
and along the Paoific Coast. For the most part, these engagements were 
filled by the Area Engineers and the policy developed excellent relations 
in the area, to the extent that there has been a continued voluntary 
support of the security program, even with abolishment of wartime censor- 
ship measures. 
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PART II - UBOR RELATIONS 



13-4 • General* - Labor trouble in the sense of differences be- 
tween labor and management presented practically no problem to Hanford 
Engineer Works during the operations phases. Minor problems existed 
as during construction but were settled promptly and satisfactorily to 
all concerned* 

Attempt* were made to organise operations workers for the pur* 
pose of collective bargaining, but friendly discussions between the 
interested groups and the Area Engineer's representatives resulted in 
a discontinuance of such attempts. Existing unions appealed te the 
?ftur Department and obtained permission to hold elections at Oak Ridge 
but were requested te withhold such Hanford attempts until security 
permitted* This request was honored completely by the union bodies, 
all organisational efforts for the purpose of collective bargaining 
being held in abeyance* However, a small group of Hanford workers, 
members of APL unions, attempted to recruit new members but these 
efforts were unorganized and, as a result, ineffective* 

Portal-to-portal claims appeared possible at the close of 1949 
when the Metal Trades Union threatened to file such a suit against 
the Contractor, covering construction. So far, no Indication exists 
that this threat will materialise* 
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SSCTIOH 14 • PROPHBTY AC COUBIAB ILITT Is DISPOSAL 



14-1. General, * During the period of transition from the eon- 
st motion phaae to full -swing operations, the Area Sngineer*s Prop or t 
Branoh was divided into two organisations, one to continue with the d 
poaal of whatever const ruction property and equipment remained on the 
Project, the other to set up and organise for the functions of puroha 
inventory a storage* issuance, salvage, disposal of excess and surplus 
record maintenance under the operations phase, as required by exlstln 
regulations* At this time, the Area Engineer released the du Pont Co 
pony from responsibility for Hanford Gamp and the steaks of remaining 
excess, transferring such accountability to his representative, the 
Accountable Property Officer* 

14-8* Duties & Reaponelbllltles * " The Accountable Property Off! 
oer decided, at this time, to establish his own accountable reoords at 
separate and distinct from those of the Prime Contractor, so that a mi 
rigid control of property might be maintained and that equipment and 

■ 

supplies being purchased or secured from excess stocks might be super* 
vised* Per this purpose, three sections (Accounts & Reoords, Equipmex 
and Field Audit, Receiving and fareheusing) were set up t located in t» 
Administration Building, Richland* to establish the desired account* 
ability control, records were to be built up from contractor invent or i 
for clearance against construction records, which had to be brought tc 
sere balance} however, progress was slow due to lack of personnel and 
confusion in methods of closing the construction period and transferri 
property on hand to the proper organisation* Nevertheless, during thl 




period, the Accountable Offioer picked up on record all Items purchased 
end received by the contractor. In addition, real property records were 
started in November 1945 and information necessary to initiate the reo« 
ords an all property acquired by purchase, lease, easement, etc., was 
received from the Pacific Division of tho U. S a Sagineer Department f 
records covering the original acquisition of land were completed about 
15 July 1946, and for the 100 and 700 Areas during October. 

14*8 • Handling of Exoe«ses » *■ Between July 1945 and February 1946, 
this office transferred all excesses from this Project to Little Pasoo 
Engineer Redistribution Depot, a depot of the Pacific Engineer Division* 
under procedures ehioh allowed physical movement from this installation, 
whioh was not possible if this office dealt with the fler Assets Admin* 
istration directly* In January 1946, upon notice of the prospective 
closing of Little Pasco as a redistribution center, this office found 
that the Pacific Engineer Division refused responsibility far handling 
of excesses through tho nearby Pasco ASF Depot | therefore, immediate 
steps were taken for the transfer of Little Pasoo to the Harford Bngi* 
neer Works as an off-project installation (for handling excesses only)* 
As a result, this office continued to ship excesses to Little Pasoo for 
further transfer to War Assets Administration on War Department Ship* 
ping Dooument, a system continued until August 1946, when, due to the 
freese on shipment of excesses. Little Pasco was transferred to the 
North Paoiflo Division, In this move, the of fi oer-in-oherge at little 
Pasoo was relieved of that duty and given charge of redistribution and 
salvage at flaiif ord Engineer Works. When the freese on shipping excess 
was lifted, arrangements were made with <VAA at Seattle to ship to 
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on oontraotcr reoords. 
(9) Deealoomonias la use to identify property were not 
suitable. 

(10) Survey Board should be appointed to olarify the 
situation* 

A roquoat by the Area Engineer that tho lattar board ba aat up r a suited 
la another pro-audit by representatives fro* tha Diatrlet Offioe, fol- 
lowing whloh discussions dooidad that an audit team waa neoeesary, that 
Oapt* V. J. Morrall ba appointed Aeoountabla Proparty Officer, and that 
corrective aotlon ba taken on point* brought up by tha District repre- 
sent* tires. Tha major oorraetion affaated in rsoords vat to oraata a 
different aooount for oontraotor and military property* 

14-8* Reorganisation . • In line with the above suggestions, la 
May 1843, Oapt. W. J. Uorrell waa appointed Aeoountabla Property Of floor* 
Bo took immediate a tope to reorganise, submitting a new organisation 
chart whloh waa approved la June 194* ..with recruitment starting in 
July. Prom a saotioa of 24 people, aa organisation of 89 olviliaae and 
8 officers waa built, although by the end of 1948. it was possible to 
reduoe this personnel by 8 civilians* This new arrangement set up the 
Property Branch directly under the Administrative Of fleer, with the 
following scot ions i 

(1) Aooounte and Reoords Seotlon* 

(2) Field Audit and Perpetual Inventory Section* 
(8) Bxeeas Disposal and Transfer Section. 

(4) Stock Issue Control Seotlon. 
To take care of the expanded sise of this Branch, off loos were moved 
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fro* the Administration Building to Dormitory w-8 vhieh had been re- 
modeled to aake suitable ipeoe. In September 1948, tha proouraaant 
funotions wore transferred to tha Property Branch and inoorporatad with 
■took issue functions to oraata a Procurement and Stock Is sua Control 
Section, rasponsibla for procurement, iseuanee, and oontrol of materials 
and services. All warehouses oparatad by tha Fro party Braneh ware 
elosod in ordor to permit drawing all material froa tha Prima Contractor 
by requisition} all property in gov erase nt warehouses was turned over 
to tha ooatraotor as exoaas for assimilation into regular stook or for 
daolaration on monthly exeess reports* This arrangement, plus separa- 
tion of the military property aooouat from the oontraotor property ao- 
oount (oonpletad in September 1948}, made possible continuing audits to 
verify correctness of records* 

14-6. Hanford Demolition . - During February 1948, the Mohawk 
Wreaking Company was awarded a oontraot to dismantle a part of Banf ord 
Coaetruotlon Caap, for whioh work tha Property Branoh furnished oheokers 
to inspeet each load shipped. In May 1948, this procedure was super* 
seded by one initiated by tha Military Intel ligenoe Division whereby 
security patrols around tha residual area ware given tha responsibility 
of ohaeking the Oontraotor' s shipments • Following tha completion of tha 
Mohawk Contract, it was planned to retain tha balance of Hanford Camp aa 
a residual camp, with equipment and furnishings storsd in Mass Hall #1. 

14-7, Change of Contractors' . - Kf feotive 1 September 1948, tha 
Seneral Bleetrle Company signed an aoeeptanoe of responsibility for all 
property located on thia project and charged previously to tha 8. I. du 
Font da Honour ■ and Company. Tha Aram Engineer relieved the du Pont 
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Company by letter of responsibility for all property charged to it ia 
performance of its oontraot with tha Manhattan Diitrlot. 

14-6. frail Projoot . - Za September 1946, the Oietriot Offioe at 
Oak Ridge, Tennessee, forwarded to this offioe the account of the Trail, 
B. 0. ( Area* The trail reeorde aorerad only Olaee B proparty purchased 
or transferred to frail fren the beginning of operatlene since the con- 
tractor maintained the Class 0 records, while the records for Glass A 
property ware non-existent* An inveatory, taken ia Bovember and Deeaa- 
ber, result ad ia assignment of properly identification mashers to all 
Class B property at the Trail Project. 
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SKCTIM If . DfflJOLITIQl OF HfcSFGftD CAMP 



15-1. 8jj»*r»l. • Follevinc tha aeapletioa «f oeaatruetioa I* Fab- 
roar? 1946, all aAaiaistretive awl aarriaa effiaea vara saved ta K ioh- 
laud. Hanford Gamp was abandoned, aiaaa it* proximity ta tha operating 
araaa made rary likely a disaster of oataatrophie prepertions, ah aula* 
an explosion of any eeaeequeuee ooeur la tfaa plants. Further, It waa 
b«lieT«d aaaiar ta maiataia «eottrity if tha aoa-eperating papulation 
(faeilitias empleyeea end familial of workers) ana outside tfaa restrict- 
ed area. 

Tfais abandonment raaultad ia a deoisioa ta damallafa most of laaferd 
Camp, leaving only » reeidual oenp oapabla af bowsing 1000 new, la tfaa 
event some emargoaey eenetruetiem became neeessary*- Ilia far demolition 
aad o lean-up af tfaa portion ta faa wreakad a*ra oallad far and tha aoe- 
eaaaful biddar vaa tfaa Mohawk Wraaklnf * Lumber Company of Detroit, 
Michigan. Tfaa eueeeseful fail vaa (108 ,001 .SO. 

15-1. Progress . - Tfaa wreaking program aaa ooaaaaoad ia January 
1945 aad completion vaa planned ia twelve months (approximately SS Janu- 
ary 1947). Demolition progreee vaa aa fellows* 

51 August 1945 31 tteeembar 1945 
Struoturae 61.5% 99.0% 

Trailor Camp Araaa 80 .0# IQQ.0% 

Water Diitributioa 8.2% 93.0$ 

Steam Distribution 90.0* 1Q0.Q# 

Bleetrieal Distrlbutioa 90.0^ 100.0% 

Miooellaneous Fences, Its. S5.Q% 90.0% 

15*1 



15-5. Par Boanal » - This rate of progress wee accomplished by ft 
relatively small wrecking erew, the peak being about 363. The employ- 
ment figure a wore as follows t 



January 
Pebi 
Maroh 
April 
Hay 
June 



88 
143 
318 
352 
363 
316 



Ally 

Auguet 

September 

Oetober 

levember 

Deeeaber 



338 
251 
248 
276 
238 
207 



15-4. Mala Salvage I teas . - Main selvage iteaa included lumber and 
plaeterboard, for which the Mohawk Company found a reedy sale, with lim- 
ber lolling et prevailing new lumber prieea. Some of the approxlaete 
quantities recovered by 31 Deeeaber 1946 weret 
Laaber 

Voter Pipe, wood stave 
Water Pipe, steel 
Over ho ad steam pipe 
C. I. Soil pipe 
Plasterboard 
Cast Iron fittings 



23,000,000 board feet 
167,000 linear feet 
9,000 linear feet 
66,000 linear foot 
58,800 linear feet 
6,500,000 square feet 
33,600 items 



Salvage of lumber wes estimated to be about 98% suitable for re- 
use, with 80% of the totel salvage being aold in the Paeifie Korthwoat. 
fire ha tarda were held to a minimum, with one fire partially destroying 
one wing of the convalescent hospital. All fire losses were absorbed 
by the Contractor. 

15-6* Injuries . - Despite the nature of the work, injury eaass 



15.2 



war* not unusually high, with 509 oases raoordad as follows t 

(1) Punoture wounds, contusions and abrasions 320 



(2) Laoerations 61 

(5) Splinters 45 
(4) Strains and sprains 32 

(6) Bye injuries 51 

(6) Fractures 7 

(7) Burns 6 

(3) Inguinal harnlas and strains 4 

(9) Tooth injuries 2 

(10) Amputations (partial • flngar) 1 



15-6. Equipment . - During tha wraoking program, tha Mohawk Company 
utilised 15 trucks, 6 trailers, 4 tractors, 4 motor soooters, 5 oranes, 
6 buses, 3 bus trailers, 4 bulldoiers, 5 baokhoe trenohers, and 2 A- 
frames* 

15-7 • government Salvage Activities . - Prior to the letting of any 
Contract to a oommeroial salvage company, it was decided that a crew 
under the direction of 0. S. Clark, Chief of the Area Engineer's Engi- 
neering A- Maintenance Division, would operate in the Hanford Camp to 
reoover and rehabilitate all electrical and mechanical equipment, to be 
later redistributed to other portions of the Project for re-use. Much 
of the salvage in this operation, however, was declared oxoeas to Pro- 
ject needs and shipped to other parts of the Manhattan District or 
plaoed for disposal by proper excess disposal agencies* 
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SECTXQf IS • LBGAL ASPECTS OF THE liAHAGSHSNT AND 
CQHTRACTUAL CHUGSOYE1 



16-1* General » • lo substantial changes were apparent with respeot 
to the basio legal statue of the Projeot and the legal relationships be- 
tween the Government and ths operating Contractor, other than those in* 
▼olTed in the operating change over from the du Pont 0 amp any to the Gen- 
eral Sleotrio Company, effeotire 1 September 1946, and from the Manhat- 
tan Distriot to the Atomic Energy Commission, effeotire midnight 31 De- 
cember 1946. Contract No. W-7412 eng-1 with the du Pont Company wae 
terminated formally by letter dated 26 July 1946. The new Contract with 
the General Sleotrio Company, No. W-Sl-109 eng-52, is essentially the 
same type of oost-plus-f ixed-fee Contract as that which existed between 
the Gore rnment and du Pont. 

16-8. Inauranoe and Compensation . - Tho ohangoorers were effected 
with a riew to retaining, insofar as possible, all existing legal ar- 
rangements. Thus, a new insurance agreement between the General Sleo- 
trio Company and the Tr aye Hers Insurance Company, dated 80 October 

• 

1946, oonteined substantially the same proTlslons as the previous agree- 
ment to whioh du Pont was a party. Similarly, the name of the General 
Bleotrio Company wae substituted for that of the du Pont Company in the 
tri-partite agreement with the State of Washington, covering the admin- 
istration of workman's compensation and occupational disease, by Modi- 
fication #1, dated 1 September 1946. Under the terms of this modifica- 
tion. General Bleotrio will handle not only its own compensation claims, 
but also those arising during the term of the du Pont Contraot. In 
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view of th» f act that tills arrangement with the State is baaed upon 



emergency wartime legislation (Chapter 85, Session Lavs 19 AS, Stats of 
Washington) , arrangements will be necessary in ths near future to extend 
ths existing Stats Lsglslatioa or to adopt sons substitute arrangement* 



16-3* Executive Order Bo. 981ft . - By Ssotion 9 of ths Atoaie 
Energy Act, approved 1 August 1948, ths President was authorised to di- 
rest and did, by means of Executive Order lo. 9818, the transfer ts ths 
Atonis Bnergy Commission of all property under ths Jurisdiction of ths 
Manhattan Oistriet, effective SI December 1948. Ths announced policy 
of ths Commission was to continue existing practioes and procedures in- 
sofar as they are compatible with ths Atonis Energy Act* 

18-4. Establishment of Banford Military Area. - By Pub lis Procla- 
mation lo. 26, datsd 12 lorenber 1946, ths Commanding General of ths 
Sixth Army designated ths Banford Engineer Works reservation as "Banford 
Military Area.* The reservation had been established as a Military Ex- 
clusion Area by Public Proclamation lo. 18, dated 14 July 194S, with ths 
new proclamation, effective 2 December 1946 and containing substantially 
identical provisions other than boundary revisions, superseding ths eld 
order* 



16-6. Litigation. - At this writing, no law suits had been entered 
against ths General Elect rio Company by reason of its operation of ths 
Banford Engineer Works. Most of ths lawsuits pending against ths du Pont 
Company involved personal injuries, workmen's compensation claims, and 
Pair Labor Standards Act claims. Ons oass, pending in the United States 
Distriot Court for ths Eastern District of Washington (Cordon st al. vs. 
du Pont), may dssids whether du Pont, in performing under its Contract 
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at Banford Engineer *orke, wmi engaged lit inter itete commerce or in 
the production of good* for interstate eonotoroe within the meaning of 
the Fair labor Standards Act, 
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SECTION 17 - COSTS 



17-1. General . - It was necessary to give considerable tiiae and 
study to tlie type of cost accounting to be used in connection with the 
operation of the plant* 3©oause of the policy of security, that reo* 
orda of classified materials be kept separately (See Par. 6-2), it wag 
determined that no effort would be made to maintain unit costs, but that 
a system of expenditure costs would be used with breakdowns according 
to processing areas. A system was established in accordance with the 
Prime Contractor's cost system being used in ordnance plants, with 
certain modifications to conform with general cost accounting methods 
in use by the Corps of Engineers, A detailed ao count of costs was 
maintained by the Prime Contractor, and the Cost Section in the Office 
of the Area Engineer maintained a control account of Contractor's costs 
plus detailed records of Government maintenance and overhead costs. 

17-2. Cost Tabulation ., *. A oost tabulation (See App. B 8) gives 
the breakdown on the major phases of plant operation in each processing 
area* This breakdown covers all operating costs (exclusive of classified 
material costs ) during the period 1 January 1944 through 31 December 
1946, although the operating period did not begin until 1 April 1945, at 
the offioial close of the construction period* Contractor and Govern** 
ment overhead and indirect distributive costs have been added to this 
tabulation to re f loot total plant operation costs* However, in arriv- 
ing at total expenditures by the Government, it will be necessary to 
add approximately $4,900,000,00 to cover the oost of inventories which, 
although an actual expenditure by the Government, do not appear as an 
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operating oost until the iiiaterials covered are used in the operation of 
the plant. Distributive and overhead costs as ah own on the oo»t tabu- 
lation are comprised of both Contractor and Government expenditures and 
include the following! General Superintendence! JSaintenance 'Jane rail 
Patrol j Employment; Safetyj Fire Protection; Transportation General; 
Automotive; Railroads; Administrative Functions; Vtere housing; Vacation 

i 

Salaries; Taxes; Medical Expense (Less Revenue); Village I&intenanoe 
Expense (Less Revenue); Contractor's Home Office Expense; Government 
IJaintenance ocpanse (Including Patrol by Military Police, Maintenance 
of Farm Lands, and Telephone Maintenance)! Government Overhead; and 
Miscellaneous Contractor and Government Overhead and Indirect Cost* 

17-3. Cost Graph . - It should be noted that the average monthly 
operating cost, as shown by the cost tabulation, does not give a fair 
basis for future determinations because it covers a period when only a 
portion of the plant was in operation and an additional period of 
start-up and experimental work, when a large force of technical and 
maintenance employees was necessary to cope with unexpected develop- 
ments. In order to allow for a more comprehensive study of aotual op- 
erating costs, a cost graph (See App. 3 7) is enolosed, with aotual 
costs indicated through 31 December 1946. High costs as shown during 
December 1944 through February 1945 were due, to a large extent, to the 
inclusion of estimated value of classified Materials as a portion of 
Project oosts, in accordance with policy at that tine. This estimated 
value was deducted from that of Haroh 1945, at the time when the pre- 
sent policy of separate accounting was adopted, which accounts for the 
low cost for that month. It is recommended that future monthly 
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operating costs be baaed on the November estimate of $2,850,000,00, 
which amount represents total expected expenditures, including both 
Government and Contractor overhead and normal additions and better* 
meats. Approximately $2,210,000,00 of this amount represents direct 
plant operations » 

17*4, Insurance, <- For a complete discussion of insurance deposits 
and cost, see Book I, Volume 6 of the Manhattan District History, 
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18-1. "tiar>l , - Oporatioa of tho Plant was handled by tho Qoa~ 
trfcotor Organiiation (S. X. da Pont da Rsnoura A Co. , I no. # until 81 
August 1948, wad tho Gonorol stlootrio Qoapany aubaoquont to that date) 
nador tho auporrlaloa ud juriadletioa of too Aron Gnginoar. Proouraaaa* 
of operating porsoanol, oxoopt for low laborora and 1000101 oraftaoana 
troaoforrod froa tho Construction to tho Oporatlona Division, wmm ©arrlod 
oa ontiraly by tho Contractor, fhio praauroaoot woo aacoopliehwd by 
I rawing eporotoro oad ouporrioor* from othor projooto la ahloh tho Goa- 
tr&otor woo ongagod. Ao tho Pre joet opoaod t oil koy aoporvioiom oad 
soao operator* woro firot troiaod at tho Hotollurglool Laboratory and a* 
Clinton Laboratories} thooo oon wore, for tho greater part, transferred 

- 

to tho alto of tho laaford Sngiaeer Works prior to Float Btnrt-up la 
ordor to allow thea to familiarise the**el"»eo with tho bull dingo oad 
oqalpaeat with vhloh thoy vore to work. Tho aporatora woro aloo brought 
to tho ?rejeot &o oarly o» possible, and woro loot mo tod la tho p*rtiou<- 
lar phaooa of tho work with vhloh thoy woro concerned, during tho ooa- 
atruotloa period. Further training woo acquired during tho start-up 
operations of tho PI ante (Son Par. 6-1) by actually operating tho oquip— 
neat. Tho high quality of operating personnel procured oad tho auooeee 
of tho training program lo Isdloatod by tho excellent rooord of Plan* 
product ion. 

18-1. Aroa Sag Inner* s Organisation (goo App. 8 8) . - Tho Area Engl* 
neer's operating or sanitation was foraod principally from tho ooriotrue— 
tion organisation (See Vol. 5) f through a period whon oonstruotion and 
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operation overlapped. At of 31 December 1946, the Area Engineer's 
Qffioe listed 26 officers, 276 enlisted men, and 341 clTiliana under 
Lieutenant Colonel P. J. Clarke, Area Engineer. The Area Engineer' a 

A 

Staff conaiated of Major J. E. Travis, who had replaced Major W. L. 
Sapper as Executive Offioeri Major J. 'T. Van Hoy as Administrative 
Officer | Captain P. B. Mount joy. Intelligence * Seourityi Lt. Colonel 
H. B. Skinner, Operationa (Produotion) Offioeri R. I. Harris, Legal 
Advisorj 0. S. Clark, Engineering * Maintenance Dlvlsionj and M, H» 
Cydell, Publio Relations. 

a. Engineering A Maintenance Division. - This division, 
under 0. 3. Clark, was reaponaible for the planning and direoting of work 
in all the engineering sections and of floes and for the coordination of 
policies and plans with the various sections and with the Prims Contrac- 
tor. This division oonsisted of a Comaunioatlons Branoh, headed by 
Lieutenant Fred Coulsonj a Safety Branoh, headed by V. R. Holmquist) a 
Community Management Branch, headed by S. 0. Fuller t and an Engineering 
Branoh, headed by J. M. Musser. 

b. Administrative Division . - This division, under Major 
J. VI. Van Hoy who had replaced Major H, D. Riley, waa responsible for 
direoting the work in all administrative sections and offices. The 
Administrative Division oonsisted of a Fisoal Branoh, headed by A, 
Linaresj a Control Branoh, headed by H. D. Sturgisj a Property and Supply 
Branoh, headed by Captain ST. J. Morrell} a Transportation Branoh, headed 
by J. L. Dioksonj a Civilian Personnel Branoh, headed by J. M. De Millei 
and an Offioe Service Branoh, headed by A. Oeorge. 

c. Produotion Division. - This division, under Lt. Col. H. B, 
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Skinner with the fceohnioal assistance of R. 0. Ilageraan, m responsible 
for all aspects of Plant production, the teohnloal phases of Plant proe- 
essee, and that part of works engineering dealing with Plant maintenance, 
steam power, water, and industrial and health instruments. The Pile and 
Separation Areas were supervised by Major F. A. Valente, and the Metal 
Fabrication and Testing Area by R. S. L. Stanford. Major 0. H. Oreager, 
who supervised the Separation Area activities during the early product ion 
period, was replaoed by Major Valente on 1 June 1945* ^ 

18-5. Contractor's (du Pont) Organisation (See B 9). - Proa the 
start-up of operations until 31 August 1946, the Hanford Engineer Works 
was operated by the TVX Division, Explosives Department of 5. I. du Pont 
de Remours & Company, Incorporated. R. Williams waa Assistant General 
Manager of the Explosives Department in charge of the TIX Division. R. 
M. Evans was Manager and J. N. Tilley Assistant Manager of the Manufac- 
turing Division. As of 31 August 1946, the Contractor's operating or- 
gan! tat ion at the Hanford Engineer Works employed 6,469 persons under 
the direction of D« A. Miller, Plant Manager, who had replaoed the ear- 
lier manager, W. 0. Simon* T. R. Stapleton was Assistant Plant Manager, 
having replaoed B. &• Maekey, who in turn had sueceeded D. 0» Botman 
when the latter was transferred baok to the Wilmington Office in early 
1945 upon completion of the initial organisational work. The Produc- 
tion, Teohnloal, Protection, Servioe, Engineering, Medical, and Account- 
ing Departments (the latter five originally reporting to the General 
Superintendent, J. A. Orady, who had been succeeded in June 1945 by the 
later Assistant Manager, J. N. Stapleton) had been established to perform 
the operating functions of the Hanford Engineer Works. 
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a. Production Department* - The Production Department was 
responsible for all primary aanuf aoturinj operations and for the coordi- 
nation of all teohnloal, auxiliary, and service function* relating to 
production operations*. This department wan under tha diraation of a 
Pro duo t ion Superintendent, which position was hold by B. S* Swans on 
during tha work of organisation until SI October 1944) by ?• Otto until 
1 June 1948} and by a. a, amith subsequent to that tine* Thar* were two 
primary departments under tha Production Superintendent t the P (Pile) 
Department was responsible for the fabrication, oannin^, inspection, and 
testing of uranium, for Pile operations* and for the delivery of the en- 
riched uranium slugs to the Lag Storage Areas j the $ (Separation) Depart- 
ment was responsible for the Lag Storage Areas, for all separation pro- 
cessing, and for the deliver? of plutonium to the Area Engineer. 11 • H* 
Smith was P Department Superintendent until 1 June 1945 when he was suc- 
ceeded by C. St. 3 roes, t* Otto was 8 Department Superintendent until 1 
June 1946 when he wee succeeded by *• 0. Kay, who later was assigned! as 

! j 

Technical Superintendent and replaced by "*. 8. Vang hen. 

b. Technical Department. - The Technical Department wag 
responsible for all Plant process technology, analytical control of all 

production prooeoses, and development work and technical assistance to 

ill 

other departments in connection with process and squipmsnt problems * The 
department operated the Plant control and development laboratories, main- 
tained the ftunford Technical Manual and the lianferd Operating Standards, 
and issued regular reports of technical progress* This department was 

i 

under the direction of the Technical Department Superintendent, which 
position was held by S* J* Bugbee until 2eo ember 1944 when he was ' 

i 

/ ; 
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wall »• the aaaiataaanoe of til a laot alaetrieal equipment, Tha Inatru- 
neat Department, under 7» ?* Hanson prior to 1 May 1946 and than under 
*, P, Ovarback, waa responsible for tha maintenance of instruments and 
proaaaa oontrol equipment. Tha Traneportation Departaeafc, under 8. ?. 
Ooo]ca f oparatad and maintained all automotive aad railroad equipment on 
tha Project. 

f • Madleal Department. * Tha Medieal Department, haadad by 
tha Madleal Superintendent, ». D, Norwood, M. B., operated all faallltlaa 
proridad for meeting tha no ratal aad ■ peeial neede for tha Plant and Vil- 
lage. 

g. Accounting Department . - Tha Accounting Department, 
haadad by tha Chlaf Aoeountant, T, W« Brawn, who was suoeeeded by •• S. 
Ewlnjr # waa raaponaible for all aeeeuntiag and ralatad activities eesen- 
tial to tha oparatlon of tha Hanford Hagineer fferfea under tha terms of 
tha Prime Contract, ^ 

18-4. Contractor 'a (Sonera! glaatrlo) Organisation (Saa App. 
B>10) # - Subaequent to SI August 1946, tha Hanford gaglaeer tforke waa 
oparatad by tha General Electric Company, *hioh aesuned o par at lag respen- 
albillty for tha production, research, and ralatad activities undar a 
Contraot identical to that awardad tha du Pont organisation. Arrange* 
mente worn made at tha ooatraotual changeover to transfer all employee* 
at tha Hanford Engineer «erke from tha du Pont to tha Sanaral Sleetrle 
payroll, if aaoh employee wished to eontinua at 3EW. Tha trans far waa 
praotiaally lOO^C complete, othar than in tha ansa of kay employeee trans- 
farrad with tha du Pont organization or leaeer employees with long sen- 
iority rights with du ?ont« 
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D« H. Lauder oaauaed control ae Float Manager, with 5« (3. Lall aft 
A oo lot ant Manager, The Produotion, Technical, Service (new including 
Pro taction), Engineering, Medics 1, and Accounting Separtmenta woro con* 
tlnuod with tho tamo functional reaponeibllitiee a* under du Pont, while 
a Deoiga and Construction Dopartnont wao oroatod to prepare for an ex* 
penalon program projected for tho 19*7-1960 period* 
e. Hondo of Departmental 
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Pro duo t ion 


C. 
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(b) S Department 


w. 


K. 


laeCreedy 


(I) 


Technical 


A. 


B, 


Srealngor 


(8) 


Service 
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Work* Engineer 
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(e) Xlcetrical 
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(•) Tranaportation 


R. 
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Cooke 
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Sedloal 
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lorwood, »„ 0. 


(a) 


7orke /ooountaat 


f. 


1. 


Baker 




Design nad Construction 


*• 


». 
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19-1. Aoknowledgaente , - la addition to the individual* aeatioaed 
above, many othero deeerre gpeoial mention for their contributions to 
the auooeaaful operation of the fTanford Engineer Jforfct. Tho Ttohnioal 

lTiaioa of the du Pont Sat plosives Department TUX Division furniahed 
consultant services during the start-up of the Hanford Saglneer Works. 
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0. 9* Gfraanawalt, M&aagar of tha Tachnioal D iris lan, J* &• Vheslar, H. 
Worthing ton, 0. F. iaboook, T, D, Draw, 6. », J, ftanda, X. mod; and 
?• F. Salt ssrrad aa consultants, la addition, f . Itllbarry, J. P. Rowa, 
and X* H>rl*ua of tha Matallurgleal Laboratory •anmd aa oonaultaata* 
Spaaial mention should ba nada of tha sarriesa rendarad by tha 3o ana- 
villa Poaar Admlniatrationi Haadquartara, Slnth Sarvioa Coanaadj tha 
Fadaral Aganoias coaearnad with housing, rationia f allocations, and 
priaa oailiar «| and othar Fadaral iganoiaa that ooatributad to tha ooar» 
ation of tha Sanford Sngiaaar "forks. 
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oy Operationa Dir., 5.1. 
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Property, H.l 
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